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The Nature of Force

L ook around and what do you see? Cars and airplanes zip
around. Leaves blow in the wind. Buildings seem to stand still.
Forces are acting on all of these things, all the time. They even act
on the building.

A force is anything that makes a push or a pull. You can'’t see forces; you see
their effects. If two equally strong forces act on something, but in opposite
directions, they stop each other. For example, when you clap your hands, the
force of one hand stops the other hand's force.

We give forces many different names. Friction is the opposite motion
between two surfaces in contact. In other words, two things rub. Some other
familiar forces include gravity, electricity, magnetism, mechanical force,
and air pressure.

People have been thinking about forces for ages. Aristotle was a famous

thinker in ancient Greece. He spent a lot of time thinking about the natural
forces of the world.




Meet Aristotle

Arstotle’s (384-322 bee) ideas influenced
the understanding of nature and math for
more than two thousand years. His theory

of metaphysics was that everything was
made up of earth, air, fire, and water He knew

nothing of atoms or chemical elements. He o :
just believed, based on what he saw around e )
him, that natural forces resulted from earth, = )
air; fire, and water finding their place in the ’

world, Water flows down. Air rises through v = &
water, Dirt sinks in water Aristotle rarely did 4 ; '
experiments, and many of his ideas were
proven wrong. Yet he got people thinking,
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Tug of War and Friction
You Will Need:

Twao friends Rope, around Metal pole, such as a
12 metres long basketball net pole

Challenge a couple of On the count of three,
|® friends to a tug-of-war @ have them pull. The
: game, The trick is to use harder they pull, the
the friction between the more friction works
against them.

rope and the bark to do
most of the work for you,

Wrap a rope tightly
\ z | three times around
~ atree and hold one

end, Give the friends
enough rope so they
can pull together.
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Next, try this
| experiment with a

~ smooth metal pole
instead of a tree.
The friction will be
much less.
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you wmﬂd not last lang Fri

possible for you to walk. Wrﬁﬁ&:«u

you touch would be shekﬂr tl;ian ic

hold a fork or a pencil. Your socks we
Rockets and just about everything else wuld
have to be built differently.




What’s the Matter?

Fon::es act on matter, which is anything that has mass and takes up space.
Mass is a measure of how many and what kinds of atoms something is
made of. You are familiar with three states of matter: solids, liquids, and gases.
Each reacts differently to forces. Squeeze a block of wood (solid), a half-filled
plastic bottle of water (liquid), and a blown-up balloon (gas). The wood keeps
its shape and size. The pressure you apply changes the shape of the bottle.
The water keeps its mass but takes a new shape within the bottle. The air in

the balloon spreads out or presses together to fill its container

Sometimes the best thoughts about force have come to people at odd moments.
If you could talk to Archimedes, one of the greatest scientists of the ancient
world, he would tell you . . .







Buoyancy
You Will Need:

2 squares of aluminium foil, Sink or large bowl
about 20 centimetres per side filled with water
R e L =

Roll one sheet of foil into a tight
J ball. Drop it into the water. What
~ does it do?

o \ Mold the second sheet into a
“boat.” Does it float? If not,
reshape it.

» Consider: The two pieces of foil
} weighed the same. But the foil
ball is smaller than the boat.
Both items displaced water. But
the water the boat displaced
weighed more than the foil of
the boat. So the boat floated.

A boat is wide, compared to
; aball. A boat floats.
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WHO WOULD HAVE THOUGHT? | M
'

For an extreme ekxample of the way, TD[L es act on matter, look.to’
space Far beyond Earth, scientists have foundrblack holes. Thew{,
discaveries are not really holes. They ate'objects with so much
gravity, or pull; that even light cannot escape from them. These
objects have miore mass than a billien suns. The more'mass something
has, the stronger its gravity, So the pulltof these objects is strong! Some
black holes come 1mm stars that have burned out and fallen inward.
Even bigger black holes form in the centres of galaxies. Scientists are
not yet sure about the state of . matter in a black hole.









































































