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Friction is a force that can 
make things slow down, stop, 
or not move at all. Friction 
between the ice and skate 
help the skater stop.

A force is a push or pull that 
causes motion. The boy in the 
picture applied a force to the 
dominoes. The force knocked 
them over.

What Forces 
Affect  
Objects 
on Earth  
Every Day?
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friction
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gravitational force 
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Earth has a large gravitational 
force because it has a lot of 
mass. 

Gravity is the force of 
attraction between two 
objects. The picture shows 
that gravity attracts the 
feather and the ball to Earth.

Magnetism is the force produced by a  
magnet. Earth is like a big magnet. In the 
picture, you can see the magnetic field 
around Earth.
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READING FOCUS SKILL

CAUSE AND EFFECT

A cause makes something happen. An effect is what 
happens.

Look for the cause of changes in objects. Also look for 
the effects of the changes.
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Forces
A force is a push or pull that causes motion. Many different 

forces push and pull you all the time. One force pulls you 
down to Earth when you jump up. Another force makes two 
magnets stick together.

A force can speed things up, slow them down, or make 
them change direction.

In the picture, the dominoes stand still until the boy  
pushes them over. His push is the force that starts 
the first domino in motion. 

 
Tell what will happen to the other  
dominoes after the boy pushes  
over the first domino.
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Friction
When skates dig into the ice, the skater slows down. When 

a soccer ball rolls across the grass, it slows down. 
The force that makes things slow down is called friction. 

Friction can even stop something or keep it from moving 
at all. Friction opposes motion. You have friction any time 
two surfaces touch.  

Friction can also make heat. Rub your hands together. 
The heat you feel is caused by friction.

Friction is greater between rough surfaces than between 
smooth surfaces. Have you ever “sock skated”? You can glide 
across a smooth, waxed surface in your socks. This is because 
there is not much friction. Take your socks off, or try an 
unwaxed wood floor. You won’t go very far. Friction would be 
greater.

 
Tell why a soccer ball slows down as it rolls. 
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Gravity
The force of attraction between two objects is called 

gravity. All objects have some gravity. But larger objects, like 
a planet, have more gravity. When you fall out of your chair, 
Earth’s gravity is what pulls you to the ground. Earth’s gravity 
makes something fall to the floor if you drop it. 

Gravity also causes falling objects to speed up. Look at the 
picture below. The photographs were taken split seconds 
apart. At first, the ball and feather each fall a short distance. 
Later, they fall a longer distance. This shows that they fall 
faster at the bottom of the picture. They speed up. Gravity 
caused the objects to speed up as they fall. 
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All objects in the universe, large and small,  
pull at one another. This pulling is called  
gravitational force. The strength of this  
force depends on two things. One is the  
distance between the objects. The force  
is stronger when objects are near each  
other. The other thing is the objects’  
mass, or amount of matter. The force  
is stronger when objects have more mass.

Earth has more mass than the moon.  
So the Earth pulls on objects with more  
gravitational force.

A person will weigh more on Earth than on the  
moon. The person’s mass remains the same. But the  
weight changes. This is because weight is a measure of the 
amount of gravitational force pulling on an object.

 
Tell why a person  
weighs more on  
Earth than on  
the moon. 

The moon has less mass 
than Earth, so it has less 
gravitational force. On 
the moon, objects weigh 
about one-sixth of what 
they weigh on Earth. C

800 N

80 kg135 N

80 kg
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Magnetism
Have you ever picked up paper clips with a magnet? The 

force produced by a magnet is called magnetism. A magnet 
is surrounded by a magnetic field. This is what attracts objects. 

A magnet has two ends, called poles. The magnetic field is 
strongest at these poles.

Earth is like a big magnet. Its poles are called the North Pole 
and the South Pole.

A magnetic field fills  
the space around Earth. B
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An ordinary magnet has a north-seeking pole and a south-
seeking pole. This means that the north-seeking pole will point 
north. The south-seeking pole will point south.

A compass needle is a magnet. Its north-seeking pole always 
points toward Earth’s North Pole. A compass can help people 
know which direction they are going.

You hold one magnet’s north-seeking pole to another 
magnet’s north-seeking pole. They push away from each 
other. But a magnet’s north-seeking pole will attract another 
magnet’s south-seeking pole.

 
Why does a compass help you find direction?

Review Review
Fill in these cause and effect statements.

 1. A  is a push or pull that causes motion.

 2.   is the force that causes things to fall toward 
Earth.

 3.  Friction makes a soccer ball  as it rolls across 
the grass.

 4.  Magnetism causes a compass needle to point 
toward the  Pole.

 5.  A person will weigh  on the moon than on 
Earth because the moon has less mass.
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VOCABULARY

VOCABULARY

balanced forces
unbalanced 
   forces
net force
buoyant force

What Are 
Balanced and 
Unbalanced 
Forces?
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22

When two forces act equally on an object but in opposite 
directions, the object does not move. The forces are balanced 
forces. In the picture, the rope is not moving. This is because 
the teams are pulling equally in opposite directions. If one 
team pulls harder than the other, the forces will be unbalanced 
forces. The rope will move in the direction of the team that 
pulls harder.
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The force of water pushing up on an object 
is called the buoyant force.

When you add all the forces acting on an object, you 
get the net force. In the picture, all the forces are 
acting in the same direction. 
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READING FOCUS SKILL

COMPARE AND CONTRAST

When you compare and contrast you find what is 
alike and different between two things. 

Find what is alike and different about balanced and 
unbalanced forces.

The forces are balanced, so 
the dresser does not move. B
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Balanced and Unbalanced Forces
Usually more than one force is acting on an object. When 

you go down a slide, gravity is acting on you to make you 
move. Friction is acting on you to slow you down. When 
the force of gravity is equal to the force of friction, you stop. 
The two forces are balanced. The forces cancel each other. 
When the forces acting on an object cancel each other, they 
are called balanced forces.
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If you give yourself a push going down a slide, you start 
moving again. The forces become unbalanced forces.  
In the picture above, the weights on one side of  
the balance are heavier. They go down. You  
can see that the forces are unbalanced.

The two pictures below show balanced  
forces. What could happen to make  
these forces become unbalanced?

 
Tell how balanced forces  
are different from  
unbalanced forces. 
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Net Force
Remember that many forces are acting on an object all 

the time. All these forces together is called the net force. 
Net force affects how an object moves. If you know the net 

force, you know how the object moves. You don’t have to 
know the details of all the forces acting on an object.

When forces are balanced, the net force is zero. Look at the 
deer in the picture below. Each deer is pushing with equal 
force. One deer is pushing to the left. One deer is pushing to 
the right. The forces are balanced. The deer are not moving. 
The net force is zero.

A net force of zero means 
the forces are balanced. B
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When the forces acting on an object are unbalanced, the 
net  force is not zero. When forces are unbalanced, motion 
results. Look at the picture of the wrestlers. The one on the 
right is pushing with more force. He is pushing the other 
wrestler to the left. Since the forces are unbalanced, the 
wrestlers will move to the left. 

When all the forces acting on an object are acting in 
the same direction, you find the net force by adding  
all the forces together.

 
Tell how balanced and unbalanced  
forces affect net force.  

The net force is the sum 
of all the forces. When 
forces act in the same 
direction, find the net 
force by adding the 
individual forces.  C
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 00000000 00000210 00000608 00000000000B5E28 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000�
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 00000A8F 00000000 00004A5C 00000000 0000016D 00000000 00007DA6 00000000 0000016D 00000000�
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 00000000 00000210 000006A3 0000000000023E0D 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000�
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 00000B50 00000000 00005409 00000000 000008FA 00000000 00007DF7 00000000 000008FA 00000000�
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 00000000 00000210 000004D7 0000000000035FD9 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000�



A buoyant force pushes up on the duck. Since the 
force is equal to or greater than the weight of the 
water the duck displaces, the duck floats. B

Buoyant Force
When you are in the water, you seem to weigh less. This is 

because a force acts on your body. The force pushes you up. 
This force is called a buoyant force. A buoyant force acts in 
the opposite direction from weight. Weight is the measure of 
gravity pulling down on you. A buoyant force pushes you up, 
so you seem to weigh less.

A buoyant force helps you float. When you get into the 
water, your body pushes the water aside. If the buoyant force 
is equal to or greater than the weight of the water you push 
aside, you will float. If the buoyant force is less than the weight 
of the water you push aside, you will sink.
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 000007A4 00000000 00002D8B 00000000 000003E0 00000000 00007D94 00000000 000003C6 00000000�
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 00000000 00000210 000005E3 0000000000008ECD 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000�
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 000005CE 00000000 00003F9B 00000000 000001BC 00000000 00007C90 00000000 00000153 00000000�
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 00000000 00000210 000005B7 00000000000058F9 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000�
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The clay boat 
floats, but the 
clay ball sinks. C

Complete these compare and contrast statements.

 1.  When forces are balanced, an object does 
not ______. 

 2. When forces are balanced, the net force is ______. 

 3. When forces are unbalanced, an object will ______.

 4.  When all the forces acting on an object are acting in 
the same direction, you find the net force by ______ 
the forces together.

Review Review

In the picture below, the ball of clay sinks. But the clay boat 
floats. The same amount of clay is used for each object. 

The ball of clay is heavier than the water it pushes aside. So 
it sinks. But the boy reshaped the other piece of clay. The clay 
now pushes aside enough water to equal its weight. So the 
clay boat floats.

Tell how two objects with the same mass can be 
affected differently by the buoyant force.
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 00000BCA 00000000 00006656 00000000 0000452F 00000000 00007E92 00000000 00006434 00000000�
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 00000000 00000210 00000600 00000000000394B0 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000�
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work
simple machine
lever
fulcrum
wheel-and-axle
pulley
inclined plane

What Is Work, 
and How Is It 
Measured?
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33

Sometimes people use a 
simple machine to make 
work easier. One type of 
simple machine is an inclined 
plane. A ramp is an inclined 
plane. 

In science, work means using 
a force to move an object. 
Lifting a bucket of water is an 
example of work.
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A pulley is a wheel with a 
groove for a rope. A dumb-
waiter uses a pulley to lift a 
heavy load.

A wheel-and-axle is a simple 
machine. It is made of a wheel 
with a rod through the center. 
The rod is called an axle.

A lever is a bar that makes moving things 
easier. The bar has a fulcrum, or balance 
point.
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READING FOCUS SKILL

MAIN IDEA AND DETAILS

The main idea is what the text is mostly about. Details 
are pieces of information about the main idea.

Look for what work is and details about how people 
make work easier.

Work
In science, work has a special meaning. To do work, you 

must use a force to move an object. Pushing a box across a floor 
is work. Reading a book is not. Lifting a bucket is work. Doing 
a math problem in your head is not. The boy in the picture 
applies force to the bowling ball to move it. He is doing work.
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B To do work, you must move an object. 
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Machines and Work
A machine is something that makes work easier. This means 

you can do more work with less force. A simple machine can 
change the size or direction of the force. Or it can change the 
distance the object travels. 

A lever is a simple machine. It is a bar that makes moving 
things easier. A lever has two parts. The lever arm is the bar. 
This is the part you hold. The fulcrum is the balance point 
that supports the bar.

An inclined plane is also a simple machine. It is a sloping 
surface, like a ramp. You use less force, but you go a longer 
distance.

A ramp is an inclined plane. A wedge is an inclined 
plane that you can move. A chisel is a wedge. B
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Lever

Chisel
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Another kind of simple machine is a pulley. A pulley is a 
wheel with a groove for a rope. A pulley can help you lift a 
heavy object. It lets you pull on the rope instead of pushing 
up on the object. 

A wheel-and-axle is a simple machine made of a wheel 
and a rod. The rod, or axle, goes through the center of the 
wheel. A doorknob is a wheel-and-axle. A potter’s wheel is 
also a wheel-and-axle.

 
Tell how you use simple machines.

A potter uses a 
wheel-and-axle. C
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 00000000 00000210 000006CD 000000000000FE63 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000�
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D  A can opener 
is a compound 
machine.

Compound Machines
A compound machine is made up of two or more simple 

machines. They also make work easier. Usually, they make 
work easier by letting you use less force over a greater 
distance.

One type of compound machine is a can opener. It has a 
wedge that cuts into the can. It has a wheel-and-axle that you 
turn.

 
Tell how people use compound machines to make 
work easier.

Complete this main idea statement.

 1. People use ______ to make work easier.

Complete these detail statements.

 2. A ______ is made of a bar and a fulcrum.

 3.  A ______ ______ is made of two or more simple 
machines.

 4. A doorknob is an example of a ______.

Review Review
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GLOSSARY
balanced forces (BAL•uhnst FAWRS•iz) forces that act on an 

object but cancel each other out.
buoyant force (BOY•uhnt FAWRS) the upward force exerted 

on an object by water.
force (FAWRS) a push or pull that causes an object to move, 

stop, or change direction.
friction (FRIK•shuhn) a force that opposes motion.
fulcrum (FUHL•kruhm) the balance point on a lever that 

supports the arm but does not move.
gravitational force (grav•ih•TAY•shuhn•uhl FAWRS) the pull 

of all objects in the universe on one another.
gravity (GRAV•ih•tee) the force of attraction between 

objects.
inclined plane (in•KLYND PLAYN) a ramp or another sloping 

surface.
lever (LEV•er) a bar that makes it easier to move things.
magnetism (MAG•nuh•tiz•uhm) the force produced by a 

magnet.
net force (NET FAWRS) the combination of all the forces 

acting on an object.
pulley (PUHL•ee) a wheel with a rope that lets you change 

the direction in which you move an object.
simple machine (sim•puhl muh•SHEEN) a device that 

makes a task easier by changing the size or direction of a 
force or the distance over which the force acts.

unbalanced forces (uhn•BAL•uhnst FAWRS•iz) forces 
that act on an object and don’t cancel each other out; 
unbalanced forces cause a change in motion.

wheel-and-axle (weel•and•AK•suhl) a wheel with a rod, 
or axle, in the center.

work (WERK) the use of a force to move an object through 
a distance.
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Think About the Reading
 1.  What can you do to help you remember what you have 

learned in this chapter?
 2.  What questions do you have after reading this book? How 

can you find the answers to your questions?

Hands-On Activity
Use objects you find in your classroom to make simple machines.

 1. Make three different sizes of levers. 
 2. Make an inclined plane. 
 3. Make a wheel-and-axle. 

School-Home Connection
Find an example of each simple machine in your home. Then 
find a compound machine. Share what you find with your 
parents and classmates.
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