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Vocabulary
effort

fulcrum

inclined plane

lever

load

pulley

screw

wedge

wheel and axle

What did you learn?
1. How is it possible to use force but not do work?

2. How can a pulley help you lift a load?

3. How is a screw a type of inclined plane?

4. A can opener is made of 
many simple machines. On your own paper, write 
a description of what simple machines are in a can 
opener. Use details from the book to support your 
answer.

5. Summarize Write a summary of how the three 
different groups of levers work.
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What is a machine?
Machines and Work

There are many kinds of machines. A machine can be just 
one piece, or it can have many parts. Machines make work 
easier. In science, work does not mean doing homework or 
chores. Work means using force to change or move something. 
The force can be a push or a pull.

How can you use a lot of force but not do any work? Suppose 
you push very hard on a brick wall. No matter how hard you 
push, you won’t move the wall. Nothing moved and nothing 
changed. So you didn’t do any work. Something must move or 
change for work to be done.

2
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Machines make work easier. Some simple machines help so 
you use less force to do a hard job such as moving heavy things. 
It takes more force to move a heavy object than a light one.

Other simple machines change the direction of force. 
You may push or pull in one direction. The simple machine 
helps you by changing the force to a different direction.

Some simple machines have just one or two parts. But they 
can help you do work. The lever, the wheel and axle, and the 
pulley are simple machines. The inclined plane, the wedge, 
and the screw are also simple machines.

3
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Levers
A lever is a long bar on a support. The support is called the

fulcrum. The object you want to lift or move is the load. A 
push or a pull on the bar that makes the load move is the effort.

A lever adds to your force. It can also change the direction of 
the force. 

The effort and the load on Lever A below are both four units 
from the fulcrum. The effort used is equal to the downward 
force of the load. The load on Lever B is closer to the fulcrum. 
You use the same effort to balance a larger load.

You can use math to show how a lever helps effort. Multiply 
effort by the distance from the fulcrum. The product is equal to 
the load times its distance from the fulcrum.

Lever A

Lever B

effort
4 rings

load
8 ringsfulcrum

4 2

effort
4 rings

load
4 ringsfulcrum

4 4

The fulcrum of Lever A is the 
same distance from the load 
as from the effort.

The fulcrum of Lever B is 
closer to the load than it is 
to the effort. The same effort 
balances a larger load.

Effort � Distance = Load � Distance
 4 � 4 = 8 � 2
  16  =  16
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Types of Levers
You can sort levers 

into three groups. The 
fulcrum, load, and 
effort are in different 
places in each group.

Group 2

The fulcrum of the nutcracker is at 
the closed end. The effort is at the 
open end, where you squeeze. The 
load is the nut to be cracked.

Group 3

The fulcrum of the tongs is at the 
closed end. The load is at the open 
end, where you grab objects. The 
effort is between the fulcrum and 
the load, where you squeeze.

Groups of Levers
Some levers have two bars 
that work together. 

Group 1

The fulcrum of the pliers 
is between the effort and the 
load. The effort is where you 
squeeze. The load is the object 
the pliers are squeezing.
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Wheel and Axle
The wheel and axle is a special kind of lever. It moves or 

turns objects. The axle is a rod. It goes through the center of 
the wheel. 

The steering wheel on a car is a wheel and axle. The axle 
is connected to the car’s front wheels. This axle turns when 
the driver turns the steering wheel. The force the driver uses 
to turn the steering wheel is increased. This makes it easier for 
the driver to turn the car’s wheels.

A screwdriver is also a wheel and axle. The handle is the 
wheel. The metal blade is the axle. The end of the blade fits 
into the top of a screw. The wheel increases the force you use. 
A screwdriver that was just a thin metal rod with no handle 
would be very hard to use!
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A doorknob is a wheel and axle. You use force to turn 
it. The outer part is the wheel. This force is increased 
as it turns the small axle. The axle is a shaft inside the 
doorknob. The knob makes it easier to turn the thin shaft.

Look at the picture of the hose reel. The crank is the 
wheel. It is joined to the axle, which goes through the 
center of the reel. You use effort to turn the crank. With 
each turn, you wind up more of the hose. Soon you wind 
all of the long hose onto the reel. And it was easy to do!
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Pulley
A pulley is a wheel with a rope, wire, or chain around it. 

The pulley in the picture below is actually two pulleys. The top 
one is fixed in place. The bottom one moves up and down with 
the load.

 A pulley changes the direction of force. In the picture, the 
force scale is measuring the force needed to raise the weight. 
The weight is pulling down on the pulley. The pulley changes 
the direction of the force. When you pull the hook at the end of 
the force scale down, the weight goes up.

You can reduce the amount of force you need to move a 
load by using two or more pulleys together. Look at the picture. 
There is only one length of rope between the top pulley and 
the force scale. But there are two lengths of rope between the 
pulleys. Both ropes carry weight. This means that less force is 
needed to lift the load.
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Block and Tackle
Two or more pulleys make a system of pulleys. If one of these 

pulleys is fixed in place, the compound pulley is called a block 
and tackle. Adding more pulleys to the system reduces the effort 
you need to lift a load. Using more pulleys allows you to use 
the same force to lift more weight. The system on the left uses 
one pulley to lift a smaller weight. The system on the right uses 
more pulleys to lift a larger weight.

A system of pulleys lets you 
lift a load with much less 
effort than you would need 
without pulleys.
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How can machines 
work together?
Inclined Plane

Suppose you are trying to get a very heavy box of books onto 
your desk. The box is too heavy to lift. You might try pushing 
it up a ramp instead of lifting it. You could use a long, sturdy 
board for your ramp. Pushing the heavy object up the ramp 
would be easier than lifting it. 

A ramp is a simple machine called an inclined plane. You 
use the same total force to lift an object straight up as you do 
when you slide it up an inclined plane. But with an inclined 
plane, you don’t have to apply the force all at once. You apply 
less force over a longer distance.

Pushing the smaller box 
up the inclined plane takes 
less force than pushing the 
larger box up the same 
inclined plane.
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Factors that Affect Force
Objects can move up or down on an inclined plane. It takes 

more force to move an object up a short, steep ramp.
Friction is a force that exists between two surfaces that rub 

against each other. Friction can slow things down. It makes it 
harder to drag, push, or slide objects.

A box at the top of a ramp stays there. Why? The force of 
friction balances the downward force of gravity. But suppose 
you put wheels on the box. Wheels take away most of the 
friction. The force of friction is now weaker than the pull of 
gravity. The box rolls down the ramp.

You need more force to move a heavy box up a ramp than 
you need to move a light box. Using more force allows you to 
move an object faster.

Less force is needed 
to go up inclined 
planes that aren’t 
very steep.

More force 
is needed to 
go up a 
steep 
inclined 
plane.

13904_01-16_FSD   1113904_01-16_FSD   11 5/26/2005   11:41:43 AM5/26/2005   11:41:43 AM


2005

46.2891


2005

59.507362



12

Wedges
A wedge is a special kind of inclined 

plane. It is two inclined planes in the shape 
of a V. Usually a wedge must move to do 
its work. A force is applied to the wider end 
of the wedge. This makes the wedge move 
forward. The force drives the thin edge of the 
wedge into an object.

Wedges are used to move or split things 
apart. Sometimes wedges are used to hold 
things in place.

Look at the picture below. The force of 
the hammer pounds against the wider end 
of the wedge. This force drives the pointed 
end of the wedge into the wood. The wedge 
changes the downward force of the hammer 
into a sideways force. The sideways force 
splits the log apart.

This wedge stops 
large objects 
from moving.
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Screws
A screw is a small rod with slanting 

ridges wrapped around it. These ridges 
are called threads. The screw is a type of 
inclined plane. If you could unwrap a 
screw’s threads, you would clearly see the 
inclined plane, pictured below.

Screws have many uses. They can lift 
things. They can hold things in place. A 
screw holds pieces of wood together better 

than a nail does. Why? A nail can 
slip out. But the threads make it 
hard to pull out a screw.
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Complex Machines
You can put simple machines together to do bigger or harder 

jobs. Complex machines are made of two or more simple 
machines that work together. 

You may have a can opener in your kitchen. Is it like the one 
shown here? Look at it closely. Do you see the simple machines 
that make it work?

 The circles you see may be wheels and 
axles. Some of the wheels have spikes or 
points. They are gears. The spikes are called 
teeth. Gears are often used in pairs. 
They change the speed or direction 
of motion.

The winding handle is part of a 
wheel and axle. It turns gears. 
The gears change the turning 
motion into a cutting action.

This sharp edge is a 
wedge. It cuts into 
the top of the can.

The handles of 
the can opener 
are levers.
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Here is another complex machine. It has a 
different power source than the can opener does. The 
can opener needs your muscle power. This machine 
gets its power from the Sun. The box on the left holds 
solar cells. These solar cells change energy from the 
Sun into electric energy that powers the machine.

Look at the rest of the machine. You can see 
wheels and axles. You can see gears. How do you 
think the gears change the direction of motion?

The machine is lifting a heavy load. The lifting 
part is a simple machine. Which one is it?

There are many kinds of machines. Some are 
simple, and some are very complicated. But they all 
help us do work with less force. They make our lives 
easier in many ways.

13904_01-16_FSD   1513904_01-16_FSD   15 5/26/2005   11:42:25 AM5/26/2005   11:42:25 AM


2005

40.489784


2005

19.017155


2005

56.73832



16

Glossary
effort  a push or pull that makes a load move 

in some way

fulcrum  the support on which a lever and its 
load rest

inclined plane a simple machine also called a ramp

lever  a simple machine made of a bar on a 
fulcrum

load an object to lift or move

pulley  a simple machine made of a wheel with 
a rope, wire, or chain around it

screw  a simple machine made of an inclined 
plane wrapped around a rod

wedge  a simple machine made of two inclined 
planes put together in the shape of a V

wheel and axle  a simple machine that turns in order to 
move objects

13904_01-16_FSD   1613904_01-16_FSD   16 5/26/2005   11:42:29 AM5/26/2005   11:42:29 AM

Photographs: Every effort has been made to secure permission and provide appropriate credit for 
photographic material. The publisher deeply regrets any omission and pledges to correct errors called to its 
attention in subsequent editions. Unless otherwise acknowledged, all photographs are the property of Scott 
Foresman, a division of Pearson Education. Photo locators denoted as follows: Top (T), Center (C), Bottom 
(B), Left (L), Right (R), Background (Bkgd).
Opener: ©Royalty-Free/Corbis; Title Page: ©Lester Lefkowitz/Corbis; 2 Digital Vision; 4 (CL, BL) ©DK 
Images; 5 (TR, CR, BR) ©DK Images; 6 (CL) Brand X Pictures, (BC) Getty Images; 7 (CR) ©Tony Freeman/
PhotoEdit, (BL) Andy Crawford/©DK Images; 8 (BR) ©DK Images, (BL) Andy Crawford/©DK Images; 
9 ©Paul Almasy/Corbis; 11 (CC) Peter Arnold, Inc., (BC) Getty Images; 12 ©DK Images; 13 (L) ©Joe 
McBride/Getty Images, (CLT) Getty Images, (BL) Brand X Pictures, (BC, BCT) ©DK Images; 14 Corbis; 15 
©DK Images

ISBN: 0-328-13904-1

Copyright © Pearson Education, Inc. 

All Rights Reserved. Printed in the United States of America. This publication is 
protected by Copyright and permission should be obtained from the publisher prior 
to any prohibited reproduction, storage in a retrieval system, or transmission in any 
form by any means, electronic, mechanical, photocopying, recording, or likewise. For 
information regarding permissions, write to: Permissions Department, Scott Foresman, 
1900 East Lake Avenue, Glenview, Illinois 60025.

3 4 5 6 7 8 9 10  V010  13 12 11 10 09 08 07 06 05 

Vocabulary
effort

fulcrum

inclined plane

lever

load

pulley

screw

wedge

wheel and axle

What did you learn?
1. How is it possible to use force but not do work?

2. How can a pulley help you lift a load?

3. How is a screw a type of inclined plane?

4. A can opener is made of 
many simple machines. On your own paper, write 
a description of what simple machines are in a can 
opener. Use details from the book to support your 
answer.

5. Summarize Write a summary of how the three 
different groups of levers work.
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