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Forces and Motion

Brief #2: Force

The world in which we live is full of different kinds of forces.
Focus A force is anything that is pushing or pulling on an object.

5 h h locity of ject.
Force can change A force can change the speed and velocity of any object

the speed and For example, when you ride your bike, the muscles in your legs are
' pushing and pulling on the pedals. This force causes the bike to
move forward. You could exert a pushing or pulling force on the
brakes of the bike, and that would
cause you to slow down or even stop.

direction of

objects.

o

A force can be described by its Vocabulary

magnitude. The magnitude of a force | 1, force
tells how strong it is. A force can
also be described by its direction, or 2. friction
which way the force pushes or pulls.

3. work

@ Natural Forces 4. power

v Gravity

Gravity is a force in the natural world. The force of gravity is a force that pulls.
Large objects, like planets, and tiny objects, like grains of sand, exert a gravitational
force.

All massive objects (that is to say, all objects that have mass) in the universe exert
a gravitational force, but the magnitude of the force depends on the mass and the
distance of the objects. The larger the mass of any two objects and the closer they
are together, the greater the gravitational force between them.

v’ Magnetism

Magnetism is also a force in the natural world. You have
probably already noticed that magnetic force both pushes and
pulls on other objects. All magnets have a north and south pole.
The Earth is like a giant magnet with two poles. Opposite poles
of a magnet will attract or pull toward each other. Like poles of
a magnet will repel, or push away from each other.

v Electricity

Electricity is another force in the natural world. The electrical force can also push and
pull. Electrons are negatively-charged particles. They can move from one object to
another. The electrical force is produced when objects gain or lose electrons. If
electrons are gained, the object will have a negative charge. If an object loses
electrons, it will have a positive charge. Charged objects can exert a push or pull force
on each other. Objects with opposite electrical charges will attract each other. And
objects with the same electrical charge will push away from one another.
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Forces and Motion

Brief #2: Force (cont.)

@ Friction

Which do you think will move easier across a tiled floor, a
glass marble or a rubber eraser? If you picked the glass Fast Fact
marble, you are correct! That’s because of a force called
friction. Friction is the resistance that results when any
two surfaces rub together.

Cartilage in our joints
reduces friction and

makes it easier for
The amount of friction that there is between objects us to move around.

depends on the shape and weight of the object, how fast itis {\
traveling, and what type of material it is made of.

All sorts of things that we use every day are designed to
overcome or reduce the force of friction, especially the
friction that both air and water create.

Submarines and airplanes are shaped to reduce the
friction of water and air. Look carefully at the tires on
your bike or on a car. All of those grooves are there to
increase friction between the tire and the ground so that
when the brakes are applied, the vehicle stops.

@ Work and Power

In the science of forces and motion, work has a very specific definition. Work is done when
a force applied to an object causes the object to move. For example, when you pick up
your clothes and shoes and put them away in your closet, work has been done. Work can be
calculated by multiplying the force on an object by the distance the object has been moved.

The formula is:

T

| Force x Distance = Work
A} p

0

s/

Work is measured in joules (J), and force is measured in newtons (N). So, if a 20 N force
moved an object three feet, you can say that 20 N x 3 ft = 60 J.

Power is a measurement of how fast the work is done. Power is measured in watts. The
faster the work is done, the greater the power. To calculate the amount of power for a certain
amount of work, you divide the amount of work done by how long it to do the work:

Work
Time

So if you have done 40 J of work in two minutes, you used 20 W of power.
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