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According to Newton (and the laws of science) —

Everything’s in Motion!



The question is… why?

Why does 
everything in the 
universe move?



The answer…

Big, huge, massive forces!

And little ones too. 



What are they and what do they do? 

A Force is a pull (an attraction)



Or, a push (a repulsion)

What are they and what do they do? 



You have to keep an eye on Forces, 
because they make things change.

They can 
change your 
direction or 
speed—in 
an instant. 

Boom!



And Forces are tricky—they can also 
cancel each other out!



= Gravity
Gravity (or G Force), reigns 
supreme. Why, you ask?

It’s all about the range.



= Gravity
But Gravity? Gravity 
runs over any range 
and affects anything
with mass. 



Yep, Gravity rules. 

It’s also important for life. Without it, the Sun 
would be lonely—not attracted to the Earth at 
all!



Universal Law of Gravity

The greater the mass 
– the greater the 
attraction!
Take the Moon for 
example.  It has tons 
of mass, but so do we 
(the Earth!)  So there 
is a huge attraction 
between our Earth 
and the moon.  



Universal Law of Gravity

See it with our 
ocean’s low and high 
tides – the Moon’s 
massive mass 
attracts the water on 
Earth.  The side of 
Earth that is facing 
the moon is closer 
and feels a greater 
pull.  



Universal Law of Gravity

This pull causes the 
water to bulge at the 
equator, making for 
low tides.  The side of 
the earth facing away 
from the moon will 
experience less pull, 
resulting in a normal 
or “high” tide.



Gravity is the real deal. 
So let’s explore this G-Force more!

The gravitational force (or Fg ) between two objects 
depends on each object’s mass 
The Force gets stronger as the total mass of the objects 
gets bigger. 



But don’t worry, as Albert Einstein said:

Phew!

Gravitation cannot 
be held responsible 
for people falling in 

love.      



First Law of Motion
Now we know that Gravity is a 
serious Force, but it can be 
confusing. That’s where our man 
Isaac Newton comes in to help 
with his First Law of Motion: 

Objects at rest (or in motion) stay 
that way unless acted on by an 
outside unbalanced Force.



Some definitions
Force – Pull (attraction) or Push (repulsion)

Gravity – attraction between two objects affected 
by mass and distance
Motion – change in position over time

Speed – How fast something is moving; distance 
traveled divided by the time it took; S= D/T
Velocity – Speed plus direction

Acceleration – a change in speed or direction
Friction - is the resistive force acting between 
bodies that tends to oppose and damp out 
motion



Law 1:  Inertia

An object sitting still will 
stay that way until 
something else (a force) 
moves it.  Likewise, an 
object that his moving 
will keep moving until 
something else stops it.

That’s what ya call 
Inertia!



Law 1:  Inertia

If you’re hanging out on the couch watching the 
tube, you’re probably not likely to budge, nor 
will the TV, unless something like a bulldozer or 
an earthquake (outsides forces) makes you 
move.  



Law 1:  Inertia

If you’re catching a 
wave or coasting 
down hill, you’re 
gonna keep on going 
until the wave 
crashes (an outside 
force) or you crash 
into an obstacle, like 
maybe your little bro 
(an outside force).



Discussion Questions:

What is the object here? 
Is it in motion or at rest? 
And what is the Force 
that acts on the object?



Then comes Newton’s 
Second Law of Motion:

F=Ma 
Force equals Mass 
times acceleration.

In other words, Forces 
make mass move by 
accelerating it.



Discussion Questions:

What changed when the 
size of the soccer balls 
changed? 
How did this change 
(from a small soccer ball 
to a gigantic one) affect 
the acceleration? 
Why? 



Law 2:  F=Ma!
The amount of force 
something has depends 
on how big it is (Mass) 
and how fast it is 
moving (Acceleration).

This is FMA-
Force = Mass times 

acceleration



Law 2: F=Ma
Just standing there, a 
gargantuan pro basketball 
player is not exhibiting 
much force.  Sure he’s 
huge, lots of mass, but he 
ain’t moving – no 
acceleration.  



Law 2: F=Ma

But have this same 
massive dude run at 
you full speed and 
that’s a force you’d 
rather not reckon 
with.



And Newton’s 
Third Law is a charm:

Action – Reaction

For every action 
there is an equal 
and opposite 
reaction.



And Newton’s 
Third Law is a charm:

Action – Reaction

For every action 
there is an equal 
and opposite 
reaction.



Law 3:  Action/Reaction!

When you push on 
something, it 
pushes back in the 
opposite direction 
with an equal 
amount of force.  

This is called 
Action/Reaction!



Some definitions
Balanced force – forces acting on an object 

are equal; speed and direction stay the 
same



Some definitions

Unbalanced force – Forces acting on an 
object aren’t equal; speed and direction 
change



Law 3:  Action/Reaction!
Same goes for 
standing in long lines 
for a show.  Your feet 
get tired, don’t they?  
But why?  Well, 
because your feet are 
pushing down on the 
ground, the ground is 
in turn pushing against 
the bottom of your 
feet.  Weird, huh?  But 
true.  



Discussion Questions:

What was the 
action here?
What was the 
reaction? 
Can you explain 
how that action 
caused a reaction?



Let’s recap:
Objects at rest (or in 
motion) stay that way 
unless acted on by an 
outside Force.
Force = Mass times 
acceleration (F=Ma)

For every action there is 
an equal and opposite 
reaction.
And sometimes, they all 
happen at once!



Discussion Questions:

What was the object in 
motion? 
What was the outside 
Force? 
What was the mass? 
What action caused the 
reaction? 
Do you like cream pie?
Why?



In FMA Live!, we can 
point out examples of 
things that Forces act on. 
Like the force of gravity 
pulling the rocket back 
toward the ground.



Discussion Questions:

What are some other 
examples of people or 
things in your every day 
life that Forces act upon?



Make Newton proud and be your 
own Force .
Let your imagination shoot high 
into the sky.
Learn all you can now…And who 
knows how far you’ll go!? Maybe 
to Mars — and beyond!


