
Driving Question

• Why is it important to wear a 
helmet and elbow and knee 
pads while rollerblading, 
riding your bike or 
skateboarding?



Forces and Motion

• How can you change an 
object’s motion?

•Materials:
–Quarter
–Book
–Tennis Ball
–Cup



How can you change 
an object’s motion?

Procedure:
1. Choose an object from the materials list and 

change its motion in several ways…

�Not moving to moving
�Moving to not moving
�Moving to moving faster
�Moving to moving in a different direction

2. In your science journal, describe the actions 
used to change the motion of the object.



Forces and Motion

3. Experiment again with another object.  
– First decide what you will do.

– Then predict how the motion of the object will 
change.

*** JOURNAL:
In step 3, how were you able to predict the 

motion of the object?



Applications of NewtonApplications of Newton’’ s Laws of Motions Laws of Motion



What is a force?

• A force is a push or pull.
An example of a force is …
(list an example in your 
science journal)



Types of Forces

• Contact forces
• Gravity
• Friction



Contact Forces
• When one object pushes or pulls 

another object by touching it, the first 
object is applying a contact force to the 
second.

The ground produces a contact force
on the skater as he pushes against the ground 



Gravity
• The force of attraction between two 

masses
• The strength of the gravitational 
force between two objects 
depends upon their masses
(ex: the pull between you and 
the earth is much greater than 
the pull between you and a book)

Gravity pull the 
skaters toward 

the ground



Friction

• The force that resists motion between 
two surfaces that are pressed together.

There is friction between the 
wheels and the ground.



Balanced and Unbalanced Forces

Net force:
The overall force acting on an object when 
all the forces are combined

If the force on an object is zero, the forces 
acing on an object are balanced.  

Balanced forces have the same effect  as 
no force at all.



Balanced Forces

Both players are pushing on the ball with equal force 

but from opposite directions.  The forces on the ball are 

balanced, so the ball does not move.



Unbalanced Forces

• Only an unbalanced force can change the 
motion of an object.

If o
ne of th

e players pushes with a greater 

force than the other p
layer, t

he ball 

will m
ove in th

e dire
ction th

at p
layer 

is pushing. 



Newton’s First Law

Objects at rest remain at 
rest, and objects in motion 
remain in motion with the 

same velocity, unless acted 
upon by an unbalanced 

force.



Objects at rest (the ball) remain at 
rest unless acted on by an 

unbalanced force (foot)
•

Object at rest (ball)

Unbalanced force (foot)



Objects in motion (the ball) remain in motion 
with the same velocity unless acted upon by 

an unbalanced force (the hand)

Object in motion 
(the ball)

Unbalanced 
force (the hand)



Inertia
• The resistance of an object to a change in 

the speed or direction of its motion.
• Inertia is closely related to mass.

Which of these shopping carts is easier to 
push?  

Which is easier to stop moving?



Inertia and Seatbelts

• Inertia is the reason that we need to wear 
seatbelts while driving in the car.

As a car moves 
forward, the driver, 
shown here as the 
crash test dummy , 
moves forward with 
the same velocity as 
the car.



Inertia and Seatbelts

When the driver hits 
the breaks, the CAR 
stops.  If the stop is 
sudden and the 
driver is not wearing 
a seat belt, the driver
keeps moving 
forward.

Driver moves forward



Inertia and Seatbelts

Finally, the 
windshield applies 
an unbalanced force 
that stops the 
driver’s forward 
motion.



Inertia and Seat Belts

• If the driver is wearing a seatbelt, the seat 
belt rather than the windshield applies the 
unbalanced force and stops the driver 
from moving.



Inertia and Air Bags

• In a collision, seat belts alone are 
sometimes not enough to stop the motion 
of the driver or passengers.

Air bags further 
cushion people 
from the effects of 
inertia in an 
accident.



Inertia and Seat Belts

If a car makes a sudden stop, 
what happens to a passenger 
riding in the back seat who is 

not wearing a seat belt? 

(this could be you, a pet or your 
little brother or sister!)



Which ball has more inertia?

• Design your own experiment…

Use what you know about force and motion 
to design an experiment to show which 
ball has more inertia.



Which ball has more inertia?

• Your procedure may not include…
– Lifting the balls

– Weighing the balls
– Touching the balls with your hands

Write your procedure in your science journal.

Test your procedure.



Which ball has more inertia?

• What do you think? Answer in your journal.

–What were the results of your 
experiment?  Did it work?  Why or 
why not?

–What was the variable?  What were 
the constants?

–How does your experiment 
demonstrate the property of inertia?


