Balanced Farcas

Balanced Forces

Balanced Forces in the Clzgssroom

Have you ever tied 10 move something and just were not able 10? You pushed or
puiled with all your sirength, and it did not budge. You may have thought that you
were not strong enough, or that the object was too heavy. In science language,
there were balanced forces scting on the object.

Balanced forces mean that the force you apply is opposed by another force that is
(a) equal in size and (b) acting ip the opposite direction. The other force could be
friction, or gravity, or something else pushing or pulling on the object. When
balanced forces are acting on an object, there is no change in motion. You will be
learning about friction and gravity forces over the next few days.

Remember when you pushed lightly on the beavy bucket? 1t was a1 res1 (sianding
still). Its motion did not change. Jt stayed at rest. The forces on the bucket were
balanced. You pushed in one direction, but different force, called friction pushed in
the opposite direction. The two forces were equal in size and opposite in direction.

Balanced forces are equal in size and opposite in direction.

Think about another example from class to help you undersiand the idea of
balanced forces. In class, vou appl ed balanced forces o a beavy object. You

pushed on the object with the same amount of force from opposite sides. The foree
probes measured the amourtt of force that you applied on cach side and vou saw
that they were the same. You aléo pulled on the object with the samé amount of
force in opposite directions. The force probes showed that the forces were equal.
In both cases, you observed that the motion of the object did not change. It stayed
at rest and did no: move.

Another Example of Balanced Forces

Another example of balanced forces is the game wg-of-war. The same pumber of
peoplc hold onto each cnd of & rope. A flag is tied to the center of the rope. Each
team puils on the rope and wies to move the flag 1o their side.

Imagine that you are playing tug-of-war with yowr friends. Your 1eam starts by
pulling really hard, with all of your strength. But the other team is also pulling
with an equal amount of force and in the opposite direction. The motion of the
flag in the middle of the rope will not change. it will not move. The flag docs not
move because the force that your team is pulling with is equal 1o the force applied
by the other 1camn. but in the opposite direction. The forces on the rope are
balanced. When the forces are balanced, the motion of the flag in the center of the
rope does not change. . ‘

To win-the tug-of-war game, one team must pull harder than the other. You will
read more zbout this later when you learn about unbalanced forces.

When balanced forces are acting on an object, there is no change in motion. In
other words, an object that is not moving wili continue, Dot 1o move, and an object
thal is moving at a consiant speed wil) continue to move at a constant speed, when
the forces applied 1o it are balanced.

Force Diagrams
You drew diagrams for each sm:.anou Thcy probably looked somcthmg like the
following:
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Force diagrams of balanced forces acting on an object
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In these diagrams, the arTows represent the dn'ccuan and size of the forces that
you applied on the object. The arrows pointing ds the object rep

pushing. The assows pointing away from the 'obje;n represent pulling. The arrows

. ammésamesmbecauseyoupush:dorpuj)edontheob]eclmthtbesam: .
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amount of force. The arrows point in opp you pushed.or
pulled in opposite directions. Did the motion of the object chmge" No, the ‘object
did nct move. It did not move because the forces that you apphed to it were
balanced. Go back and look at your POEs. How can balanwd forces help you 10
explain some of the demonstrations? . s

Gravitational Force - B

It may seem strange o you that a table exerts an upward force on an object,
because you don't see the table actually doing anything. Remember that s force
acts when two objects interact. The object is sitting on the wble. The object pushes
down on the table and the 1able pushes back up on the object.

In class you also did a demonstretion where you held an object in the air. You felt
vourself applying a force 1o the object to hold on 1o it so that i1 dido’t drop. You
may have felt like you were just “holding” the ob)ecl However, you were applying
2 “pulling force.” Even though you applied 2 pulling force 1o the object, the
rmotien of the object did not change, The object did not move. You have seen that
if the object does not move, thes the forces acting oo the object must be balanced.
What is the force opposite 10 the force applied by your hand? The force that kept
the brick from moving was the downward gravitatiopal force.
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Gravitational force is the force that pulls everything towards the Earth. When an
object is suspended in the air, the force holding it up must-balance the
graviational force pulling.it down. To hold a bag of groceries you must pull up
with a force equal 1o the downward gravitational foree.

Gravilational force is® the\@n:: that pulls everything towards the Earth
Friction
Think back to the heavy bucker demonsiration that you did in class a few days
ago. If you pushed on the bucket with & very small force, the bucket did not move.
I the bucker did not mave, there must have been a force 10 balance the small force
that you applied. But there was noihing clsc pushing on the bucket. Or was there?
There is a force called friction between the bucket and the floor that is holdmg the
bucket ip place. Friction is a force that resists motion when two ob_yeas touch. in
the case of the bucket and the floor, friction is the force holding the bucket i in one
pizee. The force of friction balances out the small force that you apply to the-
bucket, This is why the bucket did not move when you applied a small-force. .

When the bucket is just sitting on the floos, the friction force does not act. Friction
acts 1o resist motion. When you push on the bucket, friction acts to keep.the
bucket from moving.

‘Friction is a force-that-esists motion when-twa-objects touch.

Pushing force .

Friction force

the small pushing force, resulting in no change in motion.
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