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A Floating Skateboard

Imagine yourself standing on a board. The board is shaped like
a skateboard, but it has no wheels. Also, it isn't touc
ground—instead, it is floating in the air just above
It is not a skateboard. .. . Itis a hoverboard! (The
means “float.”) By leaning one way or another, you
hoverboard. It floats this way and that overgthe hoverboa




PROGRAM SAMPLE — For review purposes only

Different teams of engineers are working to design hoverboards
and hoverboard ramps. Before hoverboards can b

try to figure out how to build hoverboard
much. Depending on how hard this t : ay soon

itisn't. Engineers
avity, and forces to

A hoverboard may seem li
use scientific ideas about
design hoverboards.



¥ float above its ramp? The
agnetic force. Magnets can
other magnets and on objects made
aterials such as iron. Magnets do not need
oBject in order to push or pull on the object.
ert a force from a distance.
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Hoverboards float in the air because of magnets that repel.

f

magnets

act Ohe another—that means they

a8 two magnets repel each other—
overboards use magnets that repel to
verboard floats, it is actually repelling with
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What Pulls the Hoverboard Downward?

The repelling magnets are pushing the hoverboard upward,
away from its ramp. Think about this: Why does the
hoverboard float just a little above the ramp? Wh
the repelling force of the magnets push the boar
higher until it floats away? It's because magnets ar
only objects exerting a force on the hovegboard.
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Earth pulls objectis (including hoverboards) °
downward with the force of gravity.

There's something pulling the board downward: Earth. Earth
J There's something pulling the board downward: Earth.

Earth actually pulls everything toward its center. This force
is called gravity!
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Why Does the Hoverboard Float?

The repelling magnets push the hoverboard away from the ramp

strength. This is a hard job for the enginee
be balanced whether there is a light te
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Sometimes people get confused and think that, if an object is

stays still because the upward magnetic force on th
In balance with the downward force of '

on the barbell with just as
moving because the two fo

B magnetic force
B gravity
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Why Does the Hoverboard Come Down?

The forces acting on the hoverboard are not always balanced.
You can turn a hoverboard on and off. When the hoy,
is turned off, it drops down onto the ramp. It doe
anymore. Why not?

Some kinds of magnets can be turned on and off. Th
called electromagnets. The magnets in overboard
type of electromagnet.
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When the hoverboard is turned off, the magnets are turned off.
The magnets no longer repel. The magnets are not '
the board up any more, but Earth is still pulling t
down. You can't turn off gravity! The forces are
so the board moves. It falls down a short way until |
the ramp.

Unbalanced

W gravity
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be put insid
Th IN Mo

cial heart lasts longer than others because its
parts dondffub against each other.
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Can you think of another way magnets and balanc
could be used in an invention? What is another reaso

might want something to float without t Ing anythin
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Glossary

attract: to pull on an object, even without touching i

balanced forces: multiple forces of equal stre
on an object

design: to try to make something new that solves a p

engineer: a person who uses science kno

something in order to solve a proh I!E

exert: to cause a forceto acto

force: a push or a pull

acting on an object

16
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Balancing Forces

Do floating skateboard',
really exist?

It seems like something from a movie, ~ut floatirg
skateboards are real! They are _an. 1ho. rbe . ds
and they work because of m gnetic orce a..d gravity.
Learn all about this awesome ~v¢ (tion and how
balanced forces make it » =sibic
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