Forces Worksheet 1

Name

Forces

When you ride a bike, your foot pushes against the pedal. The push makes
the wheels of the bike move.

When you drop something, it is pulled to the ground by gravity.

A PUSH or a PULL is a FORCE. So, a good definition for forceis a push or
pull in a particular direction.

Forces affect how objects move. They may cause motion; they may also
slow, stop, or change the direction of motion of an object that is already

moving.

Forces can affect motion in several ways:

|g Science —> They can make objects start moving
Idea — They can make objects move faster

X ~ 7 — They can make objects move slower

~» They can make objects stop moving

—> They can make objects change direction
— They can make objects change shape

N/

Since force cause changes in the speed or direction of an object, we can say
that forces cause changes in velocity, so.... Forces cause acceleration!

FORCE FACTS:

— Forces are measured in Newtons (N)

—» Forces usually act in pairs

—» Forces act in a particular direction

—> Forces usually cannot be seen, but their effects can




Forces Worksheet 3

More than one force can act on an object at a time. The forces can push or
pull in any direction. What happens to the object when the forces act
depends on two things:

— How strong the forces are

— The direction of the forces

When more than one force acts on an object, the forces combine to form a
net force. The combination of all the forces acting on an object is the net

force.
Forces may work together or they may be opposite forces.

Two or more opposite forces are balanced forces if their effects cancel each
other and they do not cause a change in an object's motion. If two forces
of equal strength act on an object in opposite directions, the forces will
cancel, resulting in a net force of zero and no movement.

If the effects of the forces don't cancel each other, if one force is stronger
than others, the forces are unbalanced forces. Unbalanced forces cause a

change in motion; speed and/or direction.

When two forces act in the same direction on an object, the net force is
equal to the sum of the two forces.

When two unequal forces act in opposite directions on an object, the net
force is the difference of the two forces

The final force and its direction are called a resultant.



SHOWING FORCES:

Forces Worksheet 6

A force can be shown with a vector. A vector is a line with an arrow. It

begins with a dot.

— The dot shows where the force begins

—> The length of the arrow shows the amount of force
— The arrows shows the direction of the force

Example:

Each square represents force of ONE NEWTON.
This vector shows a 5 n force to the right.

Fill in the chart on the right with the information found in the figure on the

left. Each square represents 1 n of force.
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Forces Worksheet 7

Draw each vector on the chart below. Start at the dot. Each square
represents one n of force.

7 n force to the right 5 n force to the left

10 n upward force 3 n downward force

The figure to the left shows two opposite
forces.

There is a 5 kg force to the right and a7 n
force to the left. Subtract 5 from7.
The resultant is a 2 n force to the left.

Iiiesrltzlmtl The resultant vector is shown




Resultant

O W

Forces Worksheet 8

This figure shows two forces in the
same direction.

They are both 5 n forces.

Add 5and 5.

The resultant is a 10 n force to the right.

Six sets of vectors are shown below. Draw the resultant vector next to each
set. Start at the dot. One has been for you.

o

Use the above information to fill the chart:

Total
number of
forces

Amount of
force

(n)

Direction
(right, left,
up, down)

Movement?

Resultant
(yes, no)
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Physical Science
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**LESSONH&

Inertia

R T S
R P RALE

The tendency of an object to resist a
change in motion is called inertia.
Because of inertia, an object will not start
or stop moving unless an outside force
acts on it.

A soccer ball sitting in the middle of a
field will not start moving unless a force
acts on it. If someone kicks the ball, it
will fly up into the air. But the ball will
not stay in the air forever. Gravity pulls
the ball toward Earth. Friction between
the ball and air molecules slows the
ball’s forward motion. Eventually, the
ball falls to the ground and rolls for
awhile. Friction between the ball and the
grass finally makes the ball stop moving.

An object’s inertia is related to its
mass. The more mass an object has, the
more inertia it has. A big truck has more
inertia than a car. It is harder to get a
truck moving, and harder to stop it.

fuciion between bail and grass

Forces act te change the motion of 2 soccer ball.

1. What do you have to do to an object to make it start moving?

2. What makes a moving object stop moving?

o
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The Basics of Force & Motion

A force is a push or a pull. Much of what we know about forces and their resulting
motions comes from the ideas of Sir Isaac Newton. A mathematician and scientist, Newton
lived in England during the 1600s. He published his observations and theories about force
and motion in 1687.Even though Newton’s document is now hundreds of years old, the three
“laws” he presented are still the foundation of modern physics. To explore force and motion, we
need to understand Newton’s three laws and be able to identify them in the world around us.

Newton’s First Law of Motion

 An object at rest tends to stay at rest, and an object in motion tends to stay in
motion, unless acted upon by an outside, unbalanced force.

Newton’s First Law basically argues that objects—whether they are staying still or
moving—tend to keep on doing what they’re doing until something interferes. When we put
something down, it tends to stay in that spot until someone or something moves it. The
second part of this law—that a moving object will stay in motion—is more difficult to grasp.
It's hard to picture an object in motion forever since moving objects always seem to slow
down at some point.

When objects slow down or stop moving, it’s always due to an outside force, like friction
or air resistance. Friction occurs when two objects rub against each other. As a skier moves
over the snow, the contact between the skis and the snow creates sliding friction. An object
(like a skateboard) rolling over a surface creates rolling friction.

Newton’s First Law is also called the “law of inertia.” Inertia is another word to describe an
object’s tendency to stay in motion or at rest unless an outside force interferes.

Balanced and Unbalanced Forces

Newton’s First Law of Motion assumes that the forces acting on the object are balanced.
When a book is at rest on a table, the force of gravity pushing down on the book is equal to
the force of the desk pushing up.The forces acting on the book are balanced, so the book
stays put. The same is true of objects in motion. If the forces acting on a moving object are
balanced, and no other outside forces interfere, the object would keep on moving forever.

Unbalanced forces cause a change in position or motion. If two people are arm wrestling
and both exert the exact same amount of force, their arms will be deadlocked in the same
spot.The balanced forces cancel each other out, causing a state of equilibrium where there
is no motion or change. As soon as one person exerts more force, the forces become
unbalanced. Unbalanced forces always result in motion. In the case of the arm wrestling, the
stronger arm will overtake the weaker arm and push it down.

Once an object is set into motion, we can measure how fast it travels and calculate its
speed.We can also calculate the velocity, which describes the speed and direction of a
moving object. If the moving object travels at the same, unchanging velocity, it has a
constant speed. A change in velocity (speeding up) causes acceleration.
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Newton’s Second Law of Motion

« Acceleration of an object depends on the force and mass.

While Newton'’s First Law describes how objects behave when forces are balanced, his
second law is about what happens when two forces are unbalanced. Newton’s Second Law
says that once an object is set in motion, its acceleration will depend on two things: force and
mass. In fact, this law of motion is often expressed as an equation: Force equals mass times
acceleration (F = ma).

Force and acceleration are proportional to each other—the amount of force is equal to
the amount of acceleration. The greater the force exerted on an object, the more it will
accelerate. For example, the harder you kick a ball, the farther and faster it will travel.

The opposite is true of mass. The more mass an object has, the less it will accelerate. If you
kick a tennis ball and a bowling ball with the same amount of force, the heavy bowling ball is
going to move slower and go a shorter distance than the tennis ball. A heavier object
requires more force to set it in motion.

Newton’s Third Law of Motion

+ For every action, there is a reaction that is equal in magnitude and opposite in
direction.
Forces always occur in pairs, and Newton’s Third Law of Motion helps us understand the
relationship between pairs of forces. Every time a force, or action, occurs, it causes a reaction.
We can describe the reaction in terms of its strength, or magnitude, and also its direction.

The magnitude of the action is equal to the magnitude of the reaction. For example, if you
toss a pebble into the water, it's going to create a small ripple or splash.If you hurl a large
boulder at the water, the splash is going to be bigger.The force of the action and reaction
always match up.

While an action and its reaction are equal in magnitude, they are opposite in direction.
The rock plunges down into the water, but the water splashes up.When you throw or shoot
something forward, the recoil of the force pushes you backward. Every time a force acts on an
object, it causes a reaction force in the opposite direction.

Kinetic & Potential Energy

Energy is the ability to do work. An object doesn’t have to be in motion to possess
energy. Potential energy is energy that's stored in an object. (In fact, it's also referred to as
stored energy.) An object’s position or circumstances give it potential energy. A spring on
the bottom of a pogo stick has potential energy when someone is standing on the pogo
stick. The coil of the spring compresses when pressure is applied, storing up energy that will
later be released. The more height and mass an object has, the more gravitational potential
energy it has.

Once an object is in motion, it has kinetic energy. When the spring compresses and
releases, the kinetic energy of the spring pushes the pogo stick and its rider up into the air.
When the person jumps on the pogo stick and the spring compresses again, more potential
energy is stored in the spring. When the spring releases, the kinetic energy of the spring
pushes the rider up once again.
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Imagine a rocket is being launched from the earth. Hot gases are pushed out from the
bottom of the rocket as the rocket is pushed upward. The force of the gases pushing
against the surface of the earth is equal and opposite to the force with which the
rocket moves upward. The motion of the rocket can be explained by Newton's third
law, for every action there is an equal and opposite reaction. In other words, when
one object exerts a force on another object, the second object exerts a force of equal
strength in the opposite direction on the first object.
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