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READING FOCUS SKILL
CAUSE AND EFFECT

A cause is something that makes another thing 
happen. An effect is the thing that happens.

Look for what causes a compass to point north. 
Look for the effect a magnet has on another 

magnet. 

Finding the North Pole
Earth has a North pole and a South pole. You might 

think of them as the “top” and “bottom” points of 
Earth. They are the imaginary points that do not move 
as Earth rotates. Earth’s core is a huge magnet. Because 
of this, Earth also has magnetic poles. It has a giant 
magnetic field.

This bar magnet can 
swing freely. It lines 
up along Earth’s 
magnetic field lines. 
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 A magnetic field fills the space around Earth. You saw 
the way iron filings lined up around a magnet. They 
showed that the magnetic field was strongest at the 
magnet’s poles. This is also true of Earth’s poles. A magnet 
hanging near one of Earth’s poles would line up with the 
field. It would point into the ground. 

  
What causes a compass needle to move? 

A magnetic field fills the space 
around Earth. The compass 
needles are lining up with 
Earth’s field lines. 
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Compasses
A compass is a tool used to find direction. Compasses 

help sailors and others find their way in bad weather. The 
needle in the compass is magnetic. It turns freely on top 
of a point. The needle lines up with Earth's magnetic field.

To use a compass, hold it level and turn your body until 
the needle points at the N. You are now facing north.
The face of the compass shows the four main directions—
north, south, east, and west. East is to your right. West is 
to your left. South is behind you.

What might be the effect of having a compass 
with you if you were lost in the woods? 

Pivot: The needle 
is balanced on a 
point. So it can 
turn freely.

Markings: Labels 
and degree lines 
help the user find 
an exact direction.

Liquid: The liquid 
keeps the needle 
from bouncing and 
jerking.

Case: The case 
protects the 
floating needle 
from damage.
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Fill in the blank to answer the  following cause  and 
effect statements.

 1. Earth’s core acts like a giant ______ .

 2.  A compass needle turns to line up along
______ magnetic field lines. 

 3.  If you are lost, a ______ is a tool that can help 
you find your way.

 4.  Other a ______ or a ______ can interfere with 
the way a compass works.

Review Review

Magnetic Interference
Magnets or large metal objects interfere with a 

compass. If they are nearby, the compass may not work 
correctly. The best place to use a compass is outdoors. 
Stay away from other magnets, buildings, power lines, 
and cars, and your compass will work correctly.

  
How can magnets cause problems with the way 
a compass works?

The compass is not 
pointing to Earth’s 
magnetic north. It 
is pointing to the 
magnet instead. C
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nail, some covered wire, and a battery. 
The wire will carry current. The nail will 
become a magnet.
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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. 

Read about what an electromagnet is.
Look for details about how you would control an 

electromagnet. 

Making a Magnetic Field
You know that electric charges can push or pull. 

Magnets also have a force that can push or pull. Are 
magnetism and electricity related?  

Nothing happens when you put iron filings near a 
copper wire. Now run a current through the wire. A weak 
magnetic field forms. The picture shows a wire coil that 
carries a current. Notice what the iron fillings show. It is 
the shape of the magnetic field inside the coil. 

The lines of the filings are 
closest together where the 
field is strongest.
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The magnetic field around a current-carrying wire can 
move a compass needle. You can make the field stronger. 
You can wrap the wire around an core, such as a nail.

You can make an electromagnet. Wrap a coil of wire 
around an iron nail. Attach a battery to the wire. The nail 
becomes a magnet when electric current flows in the 
wire. The nail is a magnet only when current is flowing.

  
How can electricity be used to make a magnet? 

Electric current from the battery runs through the 
wire around the iron nail. The current makes the nail 
magnetic. Taking out the battery stops the current. 
The iron filings would no longer stick to the nail.
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Controlling Electromagnets 
An  electromagnet is a temporary magnet. You can turn 

it on and off. How could a magnet like this be useful?  A 
powerful electromagnet can pick up tons of iron scrap. 
A worker could turn on the electromagnet to pick up the 
iron. The worker simply turns off the electromagnet to 
drop the iron. 

 The strength of an 
electromagnet depends 
on the number of coils.
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Fill in this main idea statement.

1. An ______  is a magnet that has coils of current-
carrying wire around an iron core. 

Fill in these detail statements about electromagnets.

2. An electromagnet is a ______ magnet. It can be 
turned on and off.

3. Magnets produce a force that can push or 
______ , just as electric charges can.

4. The strength of an electromagnet depends on 
the number of its ______ . 

Review Review

There are two ways to make an electromagnet stronger. 
One is by adding more coils. The other is increasing 
the electric current. For example, you could add more 
batteries. 

We use electromagnets in many ways. They are found 
everywhere. Some are inside your telephone. Some are 
outside at the automobile junkyard!

  
How can you control electromagnets?

Review Review ReviewReview Review

This electromagnet is 
stronger because it uses 
two batteries.
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This wind farm is changing 
kinetic energy, or energy 
of motion, to electricity. 

How Are 
Electro-
magnets 
Used?
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blue speaker

default
blue speaker

default
blue speaker

default
blue speaker


G4-02CABL_054

null

3.5817947

eng - iTunPGAP
0��

eng - iTunNORM
 000005D2 00000000 000025D1 00000000 000008C6 00000000 00007CDE 00000000 000001A1 00000000�

eng - iTunSMPB
 00000000 00000210 0000053A 0000000000019D76 00000000 00004C94 00000000 00000000 00000000 00000000 00000000 00000000�


G4-02CABL_055

null

1.2357547

eng - iTunPGAP
0��

eng - iTunNORM
 00000254 00000000 0000158A 00000000 000002DB 00000000 00007D86 00000000 000002C1 00000000�

eng - iTunSMPB
 00000000 00000210 000005F0 0000000000009340 00000000 00001AD0 00000000 00000000 00000000 00000000 00000000 00000000�


G4-02CABL_056

null

1.7742037

eng - iTunPGAP
0��

eng - iTunNORM
 0000031B 00000000 0000159D 00000000 000002C1 00000000 00007BEF 00000000 000003E0 00000000�

eng - iTunSMPB
 00000000 00000210 00000693 000000000000A49D 00000000 00001E2A 00000000 00000000 00000000 00000000 00000000 00000000�


G4-02CABL_057

null

1.7647886

eng - iTunPGAP
0��

eng - iTunNORM
 0000031E 00000000 00001CD9 00000000 0000047D 00000000 00007A1F 00000000 0000020A 00000000�

eng - iTunSMPB
 00000000 00000210 000006D8 000000000000B1D8 00000000 00002032 00000000 00000000 00000000 00000000 00000000 00000000�


G4-02CABL_058

null

1.5673465

eng - iTunPGAP
0��

eng - iTunNORM
 0000025B 00000000 00001A34 00000000 000001A1 00000000 00007BE5 00000000 0000020A 00000000�

eng - iTunSMPB
 00000000 00000210 00000644 00000000000087AC 00000000 00001812 00000000 00000000 00000000 00000000 00000000 00000000�


G4-02CABL_059

null

4.197414

eng - iTunPGAP
0��

eng - iTunNORM
 000004D4 00000000 00002AD2 00000000 000007C1 00000000 00007E3E 00000000 0000078D 00000000�

eng - iTunSMPB
 00000000 00000210 000004BA 0000000000021BF6 00000000 000063D6 00000000 00000000 00000000 00000000 00000000 00000000�
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A small toy car has a small electric 
motor. The motor makes it move.

People use portable generators when 
their power goes out.

default
blue speaker

default
blue speaker


G4-02CABL_060

null

4.2897134

eng - iTunPGAP
0��

eng - iTunNORM
 00000563 00000000 00002838 00000000 0000085E 00000000 00008113 00000000 00000F9C 00000000�

eng - iTunSMPB
 00000000 00000210 00000607 000000000001EDA9 00000000 00005C6C 00000000 00000000 00000000 00000000 00000000 00000000�


G4-02CABL_061

null

3.094421

eng - iTunPGAP
0��

eng - iTunNORM
 00000547 00000000 00001A8A 00000000 00000B53 00000000 00007CA2 00000000 000006D6 00000000�

eng - iTunSMPB
 00000000 00000210 0000051C 0000000000016E54 00000000 000043F2 00000000 00000000 00000000 00000000 00000000 00000000�
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READING FOCUS SKILL
COMPARE AND CONTRAST

You compare things by looking for ways they are 
similar. You contrast things by looking for ways they 
are different. 

Look for devices that use electromagnets. Look for 
ways they are alike and different. 

Electromagnetism and Motion
You can create a device that changes battery electricity 

into motion. Take a plastic drinking straw and wrap many 
coils of wire around it. Leave the ends of the wire free. 
Lay the straw on the table, and slide an iron nail partway 
inside. Now attach the ends of the wire to a battery. 
The nail will move!  The magnetic field inside the coil 
produces a force. The force moves the nail. 

This device changes energy from the battery to motion. 
Energy of motion is called kinetic energy.

spring

wire coil

iron core

default
blue speaker

default
blue speaker

default
blue speaker

default
blue speaker

default
blue speaker

default
blue speaker


G4-02CABL_062

null

14.746866

eng - iTunPGAP
0��

eng - iTunNORM
 00000463 00000000 0000423E 00000000 000002DB 00000000 0000808A 00000000 0000386D 00000000�

eng - iTunSMPB
 00000000 00000210 00000687 000000000006DB69 00000000 000148C2 00000000 00000000 00000000 00000000 00000000 00000000�


G4-02CABL_063

null

23.298311

eng - iTunPGAP
0��

eng - iTunNORM
 000004B5 00000000 00002B9D 00000000 0000421F 00000000 00007EFB 00000000 00005D29 00000000�

eng - iTunSMPB
 00000000 00000210 000005C8 00000000000B5568 00000000 0002217E 00000000 00000000 00000000 00000000 00000000 00000000�


G4-02CABL_064

null

5.003703

eng - iTunPGAP
0��

eng - iTunNORM
 0000042B 00000000 00002049 00000000 0000170F 00000000 00007B48 00000000 00001A53 00000000�

eng - iTunSMPB
 00000000 00000210 00000612 000000000002965E 00000000 00007C9E 00000000 00000000 00000000 00000000 00000000 00000000�


G4-02CABL_065

null

1.6838362

eng - iTunPGAP
0��

eng - iTunNORM
 00000207 00000000 00000D76 00000000 00000378 00000000 00006D3C 00000000 00000258 00000000�

eng - iTunSMPB
 00000000 00000210 0000059D 0000000000009ED3 00000000 00001CA4 00000000 00000000 00000000 00000000 00000000 00000000�


G4-02CABL_066

null

1.2625847

eng - iTunPGAP
0��

eng - iTunNORM
 0000013E 00000000 00000DFD 00000000 0000028D 00000000 00007B2F 00000000 00000272 00000000�

eng - iTunSMPB
 00000000 00000210 00000697 0000000000007C19 00000000 00001658 00000000 00000000 00000000 00000000 00000000 00000000�


G4-02CABL_067

null

1.5271015

eng - iTunPGAP
0��

eng - iTunNORM
 00000256 00000000 00000E6E 00000000 000001BC 00000000 000079AE 00000000 0000035E 00000000�

eng - iTunSMPB
 00000000 00000210 000005E6 000000000000934A 00000000 00001A68 00000000 00000000 00000000 00000000 00000000 00000000�
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The device in the picture works the same way the nail 
in the straw did. Turning the current on and off produces 
motion, or kinetic energy.

Changing electricity to kinetic energy is useful. One way 
is in starting a car. The driver turns the key. This closes a 
switch. A tiny current to travels through a relay. The relay 
closes a switch in a different circuit. The relay moves a rod 
to touch another piece of metal . Now electricity can flow 
and start the car.

  
What is kinetic energy? 

The switch turns 
the current on 
and off.

default
blue speaker

default
blue speaker

default
blue speaker

default
blue speaker


G4-02CABL_068

null

2.2966251

eng - iTunPGAP
0��

eng - iTunNORM
 0000065F 00000000 00002899 00000000 00000A34 00000000 0000816B 00000000 00000A1A 00000000�

eng - iTunSMPB
 00000000 00000210 000005C5 00000000000127EB 00000000 000036BE 00000000 00000000 00000000 00000000 00000000 00000000�


G4-02CABL_069

null

6.171382

eng - iTunPGAP
0��

eng - iTunNORM
 000005D8 00000000 00001C78 00000000 000018B1 00000000 00007DA9 00000000 00001553 00000000�

eng - iTunSMPB
 00000000 00000210 00000508 0000000000035B28 00000000 0000A114 00000000 00000000 00000000 00000000 00000000 00000000�


G4-02CABL_070

null

16.173618

eng - iTunPGAP
0��

eng - iTunNORM
 00000407 00000000 00002152 00000000 000003C6 00000000 00007DC9 00000000 0000476D 00000000�

eng - iTunSMPB
 00000000 00000210 0000062A 0000000000085A46 00000000 000192CC 00000000 00000000 00000000 00000000 00000000 00000000�


G4-02CABL_071

null

2.955346

eng - iTunPGAP
0��

eng - iTunNORM
 00000354 00000000 00001BD0 00000000 00000949 00000000 00007D30 00000000 0000092F 00000000�

eng - iTunSMPB
 00000000 00000210 0000066A 0000000000014006 00000000 00003B9E 00000000 00000000 00000000 00000000 00000000 00000000�
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Doorbells and Speakers
A doorbell is another example of an electromagnet. 

Pushing the button turns the current on. When the 
current is on, a rod moves into the coil. The rod strikes 
a bell. Ding!  When you release the button, the current 
goes off. A spring pushes the rod quickly out of the coil. 
Dong! The rod strikes a different bell.

doorbell button

This type of doorbell has a clapper instead of chimes and a rod. 
When the doorbell button is pushed, current flows through the 
wire. As the current switches direction, the electromagnet first 
attracts the clapper. Then it repels. The bell rings. The clapper 
vibrates back and forth. The bell rings.  

clapper

bell

electromagnet

default
blue speaker

default
blue speaker

default
blue speaker

default
blue speaker

default
blue speaker

default
blue speaker


G4-02CABL_072

null

17.42302

eng - iTunPGAP
0��

eng - iTunNORM
 0000044C 00000000 00003A3F 00000000 0000059C 00000000 000080BD 00000000 00001D2F 00000000�

eng - iTunSMPB
 00000000 00000210 00000578 000000000008EAF8 00000000 0001AC64 00000000 00000000 00000000 00000000 00000000 00000000�


G4-02CABL_073

null

14.520417

eng - iTunPGAP
0��

eng - iTunNORM
 00000401 00000000 00002760 00000000 00002C63 00000000 00007F1F 00000000 00001FA1 00000000�

eng - iTunSMPB
 00000000 00000210 0000064B 00000000000701E5 00000000 00015094 00000000 00000000 00000000 00000000 00000000 00000000�


G4-02CABL_074

null

1.4379045

eng - iTunPGAP
0��

eng - iTunNORM
 00000312 00000000 000011F1 00000000 00000343 00000000 00007D5B 00000000 000002F5 00000000�

eng - iTunSMPB
 00000000 00000210 000006CD 0000000000009263 00000000 00001A4E 00000000 00000000 00000000 00000000 00000000 00000000�


G4-02CABL_075

null

1.6033465

eng - iTunPGAP
0��

eng - iTunNORM
 00000392 00000000 00001D67 00000000 000001A1 00000000 00007EA7 00000000 00000187 00000000�

eng - iTunSMPB
 00000000 00000210 0000069B 00000000000094D5 00000000 00001A82 00000000 00000000 00000000 00000000 00000000 00000000�


G4-02CABL_076

null

1.3141221

eng - iTunPGAP
0��

eng - iTunNORM
 0000025F 00000000 000026C7 00000000 000001A1 00000000 00007CAD 00000000 00000187 00000000�

eng - iTunSMPB
 00000000 00000210 000005DC 0000000000007A94 00000000 000015BC 00000000 00000000 00000000 00000000 00000000 00000000�


G4-02CABL_077

null

1.242095

eng - iTunPGAP
0��

eng - iTunNORM
 00000191 00000000 00001DA2 00000000 000001F0 00000000 00007C2A 00000000 000001D6 00000000�

eng - iTunSMPB
 00000000 00000210 00000640 00000000000087B0 00000000 0000182C 00000000 00000000 00000000 00000000 00000000 00000000�
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Speakers and headphones also use electromagnets. 
Microphones change sounds into electrical signals. When 
the signals reach a speaker, they are turned back into 
sounds. 

Every speaker has a flexible diaphragm. The diaphragm 
is attached to a magnet. A wire coil wraps around the 
magnet. Electric signals pass through the coil. This causes 
the coil to push and pull on the magnet. The diaphragm 
vibrates, causing sound waves. You hear the music! 

How is the electromagnet in a doorbell different 
from the ones in speakers? 

diaphragm (part that vibrates)

magnet
voice coil

default
blue speaker

default
blue speaker

default
blue speaker

default
blue speaker

default
blue speaker

default
blue speaker


G4-02CABL_078

null

8.214846

eng - iTunPGAP
0��

eng - iTunNORM
 00000516 00000000 00003417 00000000 000011A7 00000000 00007F06 00000000 00001172 00000000�

eng - iTunSMPB
 00000000 00000210 000005A6 000000000004448A 00000000 0000CCDA 00000000 00000000 00000000 00000000 00000000 00000000�


G4-02CABL_079

null

13.61459

eng - iTunPGAP
0��

eng - iTunNORM
 0000047E 00000000 00004DDB 00000000 000002C1 00000000 000081CA 00000000 00001C92 00000000�

eng - iTunSMPB
 00000000 00000210 00000557 000000000006E7D9 00000000 00014C6A 00000000 00000000 00000000 00000000 00000000 00000000�


G4-02CABL_080

null

4.1771693

eng - iTunPGAP
0��

eng - iTunNORM
 00000437 00000000 00002065 00000000 00000DE0 00000000 000075A7 00000000 000012AC 00000000�

eng - iTunSMPB
 00000000 00000210 0000050B 00000000000224A5 00000000 00006660 00000000 00000000 00000000 00000000 00000000 00000000�


G4-02CABL_081

null

1.9888157

eng - iTunPGAP
0��

eng - iTunNORM
 0000025E 00000000 00001542 00000000 0000016D 00000000 00007BB9 00000000 00000153 00000000�

eng - iTunSMPB
 00000000 00000210 0000068C 000000000000F5A4 00000000 00002D80 00000000 00000000 00000000 00000000 00000000 00000000�


G4-02CABL_082

null

1.2216325

eng - iTunPGAP
0��

eng - iTunNORM
 000001C0 00000000 0000135B 00000000 000001BC 00000000 00007D44 00000000 0000016D 00000000�

eng - iTunSMPB
 00000000 00000210 00000645 000000000000736B 00000000 000014B8 00000000 00000000 00000000 00000000 00000000 00000000�


G4-02CABL_083

null

1.4715642

eng - iTunPGAP
0��

eng - iTunNORM
 0000020B 00000000 00001912 00000000 000001D6 00000000 00007CB5 00000000 000001D6 00000000�

eng - iTunSMPB
 00000000 00000210 000004FA 0000000000008D76 00000000 00001930 00000000 00000000 00000000 00000000 00000000 00000000�
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Electric Motors
Have you ever cooled off with an electric fan? A fan 

contains a small motor. An electric motor changes 
electrical energy into kinetic energy. Motors usually cause 
things to rotate, or spin. 

A simple motor has a wire coil and a permanent 
magnet. Current flows through the wire. The magnet 
pulls on the coil. The coil turns halfway. The current 
switches direction. Now the magnet pushes on the coil. 
The coil turns halfway again. This pattern repeats again 
and again. The motor spins.

Compare the way an electric motor works with 
a magnet’s push and pull.

The electric motor inside a 
fan has a coil of wire and a 
permanent magnet.

default
blue speaker

default
blue speaker

default
blue speaker

default
blue speaker


G4-02CABL_084

null

11.006172

eng - iTunPGAP
0��

eng - iTunNORM
 000004BD 00000000 00002E8F 00000000 00000153 00000000 00007D3F 00000000 00003353 00000000�

eng - iTunSMPB
 00000000 00000210 00000652 000000000005A2DE 00000000 00010F60 00000000 00000000 00000000 00000000 00000000 00000000�


G4-02CABL_085

null

16.367632

eng - iTunPGAP
0��

eng - iTunNORM
 000003DC 00000000 00002DF3 00000000 00000153 00000000 00008146 00000000 000005EB 00000000�

eng - iTunSMPB
 00000000 00000210 000005D0 00000000000794A0 00000000 00016D04 00000000 00000000 00000000 00000000 00000000 00000000�


G4-02CABL_086

null

4.0374136

eng - iTunPGAP
0��

eng - iTunNORM
 000003D5 00000000 00002A98 00000000 000002DB 00000000 00007BC7 00000000 00000FB6 00000000�

eng - iTunSMPB
 00000000 00000210 0000057A 0000000000020B76 00000000 00006236 00000000 00000000 00000000 00000000 00000000 00000000�


G4-02CABL_087

null

3.0023937

eng - iTunPGAP
0��

eng - iTunNORM
 000004DE 00000000 0000197C 00000000 000001F0 00000000 00007B5E 00000000 000001F0 00000000�

eng - iTunSMPB
 00000000 00000210 00000629 000000000001A347 00000000 00004EEA 00000000 00000000 00000000 00000000 00000000 00000000�
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Fill in the blank to answer the following compare  
and contrast statements.

 1. Energy of motion is called ______ ______ . 

 2.  Electrical energy can be changed into kinetic 
energy with an ______ ______ .

 3.  A ______ is a machine that converts other 
forms of energy into electrical energy.

 4.  Speakers, headphones, and doorbells use 
______ .

Review Review

Generators
A generator converts other forms of energy into 

electrical energy. In an emergency, electricity can go out. 
People can get electricity by running a generator with 
gasoline. It can provide electricty for lights. It can provide 
electricity for keeping food cold. 

Energy plants have huge generators that contain 
electromagnets. The energy plants burn fuel. The fuel 
heats water to change it to steam. The steam pushes 
against fan blades, which turn a shaft. The shaft turns 
electromagnets inside heavy coils of copper wire. The 
spinning magnets cause current in the wire. 

  
How are the ways generators and speakers  
work alike?

default
blue speaker

default
blue speaker

default
blue speaker

default
blue speaker

default
blue speaker

default
blue speaker

default
blue speaker

default
blue speaker


G4-02CABL_088

null

13.202531

eng - iTunPGAP
0��

eng - iTunNORM
 00000439 00000000 000025D1 00000000 00003F29 00000000 00007DE6 00000000 00003F0F 00000000�

eng - iTunSMPB
 00000000 00000210 00000557 000000000006E7D9 00000000 00014EA6 00000000 00000000 00000000 00000000 00000000 00000000�


G4-02CABL_089

null

15.186672

eng - iTunPGAP
0��

eng - iTunNORM
 0000040C 00000000 00002B76 00000000 00004B34 00000000 00007C80 00000000 000013B1 00000000�

eng - iTunSMPB
 00000000 00000210 000004DE 0000000000076652 00000000 0001642E 00000000 00000000 00000000 00000000 00000000 00000000�


G4-02CABL_090

null

3.5156724

eng - iTunPGAP
0��

eng - iTunNORM
 00000527 00000000 0000361C 00000000 000010F0 00000000 00007EB0 00000000 000010D6 00000000�

eng - iTunSMPB
 00000000 00000210 00000582 000000000001BA6E 00000000 00005292 00000000 00000000 00000000 00000000 00000000 00000000�


G4-02CABL_091

null

5.402154

eng - iTunPGAP
0��

eng - iTunNORM
 00000496 00000000 00002183 00000000 00000B1F 00000000 00007CE4 00000000 00000E2F 00000000�

eng - iTunSMPB
 00000000 00000210 000004CF 0000000000024B21 00000000 00006CC6 00000000 00000000 00000000 00000000 00000000 00000000�


G4-02CABL_092

null

3.3994274

eng - iTunPGAP
0��

eng - iTunNORM
 000004B2 00000000 00003077 00000000 00000997 00000000 00007BFB 00000000 00000187 00000000�

eng - iTunSMPB
 00000000 00000210 00000536 00000000000174FA 00000000 000044F6 00000000 00000000 00000000 00000000 00000000 00000000�


G4-02CABL_093

null

4.4694695

eng - iTunPGAP
0��

eng - iTunNORM
 000003F1 00000000 000028B9 00000000 000015BC 00000000 00007CCD 00000000 000005D0 00000000�

eng - iTunSMPB
 00000000 00000210 0000061A 0000000000024556 00000000 00006C78 00000000 00000000 00000000 00000000 00000000 00000000�


G4-02CABL_094

null

4.7410355

eng - iTunPGAP
0��

eng - iTunNORM
 00000385 00000000 00001710 00000000 00000D43 00000000 00007CFE 00000000 000001BC 00000000�

eng - iTunSMPB
 00000000 00000210 0000063A 0000000000026036 00000000 000071C0 00000000 00000000 00000000 00000000 00000000 00000000�


G4-02CABL_095

null

3.784652

eng - iTunPGAP
0��

eng - iTunNORM
 000002D4 00000000 00001D2B 00000000 00000DAC 00000000 000070A9 00000000 00000B1F 00000000�

eng - iTunSMPB
 00000000 00000210 0000065D 000000000001DD93 00000000 0000585C 00000000 00000000 00000000 00000000 00000000 00000000�
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default
blue speaker

default
blue speaker

default
blue speaker


G4-02CABL_096

null

3.581332

eng - iTunPGAP
0��

eng - iTunNORM
 00000542 00000000 0000397D 00000000 0000020A 00000000 00007EF3 00000000 00000B39 00000000�

eng - iTunSMPB
 00000000 00000210 000004DF 000000000001A911 00000000 00004EEA 00000000 00000000 00000000 00000000 00000000 00000000�


G4-02CABL_097

null

1.776326

eng - iTunPGAP
0��

eng - iTunNORM
 000002EC 00000000 00002409 00000000 0000030F 00000000 00007C83 00000000 000002C1 00000000�

eng - iTunSMPB
 00000000 00000210 000005F6 000000000000A0BA 00000000 00001D40 00000000 00000000 00000000 00000000 00000000 00000000�


G4-02CABL_098

null

1.4084893

eng - iTunPGAP
0��

eng - iTunNORM
 00000217 00000000 00002BA4 00000000 000001BC 00000000 00007CBD 00000000 000001A1 00000000�

eng - iTunSMPB
 00000000 00000210 000004FA 0000000000008D76 00000000 0000194A 00000000 00000000 00000000 00000000 00000000 00000000�



A wire is insulated to protect you from 
electric current. 
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default
blue speaker


G4-02CABL_099

null

2.7865841

eng - iTunPGAP
0��

eng - iTunNORM
 0000040A 00000000 000019BF 00000000 00000224 00000000 00007F03 00000000 0000020A 00000000�

eng - iTunSMPB
 00000000 00000210 00000680 0000000000016F30 00000000 000044A8 00000000 00000000 00000000 00000000 00000000 00000000�
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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 examples of ways people use electricity.
Look for details about how to use electricity safely. 

Converting to Heat and Light
Can you picture a world without electricity?  We use 

electricity every day in many ways. Today, we don’t think 
about electricity until the power goes out. Then we realize 
how much we use electricity. We use it to cook, make 
light, and keep food cool.

Many uses of electricity make both light and heat. A 
stove burner produces both heat and light. The filament 
in a light bulb also produces light and heat. 

  
What are three ways we use electricity?

default
blue speaker

default
blue speaker

default
blue speaker

default
blue speaker


G4-02CABL_100

null

15.707221

eng - iTunPGAP
0��

eng - iTunNORM
 00000454 00000000 00002849 00000000 0000028D 00000000 00007ED3 00000000 00004F14 00000000�

eng - iTunSMPB
 00000000 00000210 00000641 000000000007672F 00000000 00016414 00000000 00000000 00000000 00000000 00000000 00000000�


G4-02CABL_101

null

15.395604

eng - iTunPGAP
0��

eng - iTunNORM
 00000437 00000000 00002A26 00000000 00004E92 00000000 00007E8A 00000000 000028B6 00000000�

eng - iTunSMPB
 00000000 00000210 000004F8 0000000000076CF8 00000000 000165E8 00000000 00000000 00000000 00000000 00000000 00000000�


G4-02CABL_102

null

7.8291287

eng - iTunPGAP
0��

eng - iTunNORM
 000004DA 00000000 00003B9D 00000000 00000343 00000000 00008074 00000000 00000AD0 00000000�

eng - iTunSMPB
 00000000 00000210 00000696 000000000003EBDA 00000000 0000BDD2 00000000 00000000 00000000 00000000 00000000 00000000�


G4-02CABL_103

null

3.6220124

eng - iTunPGAP
0��

eng - iTunNORM
 00000459 00000000 0000306C 00000000 0000023E 00000000 00007DE5 00000000 00000758 00000000�

eng - iTunSMPB
 00000000 00000210 000006D0 0000000000018C20 00000000 000049A2 00000000 00000000 00000000 00000000 00000000 00000000�
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Converting to Motion
Many devices use electricity to produce motion. For 

example, a hair dryer uses electricity to move air. An 
elevator uses electricity to move up and down. Some cars 
run on electricity from batteries. 

Factories build cars or computers appliances on an 
assembly line. The assembly line uses electricity. So do the 
tools the workers use.

  
What are three ways electricity is used to 
produce motion? 

Bumper cars use electricity 
to make them move.

default
blue speaker

default
blue speaker

default
blue speaker

default
blue speaker


G4-02CABL_104

null

2.3277

eng - iTunPGAP
0��

eng - iTunNORM
 00000421 00000000 00001A81 00000000 0000097D 00000000 00007DBE 00000000 00000A68 00000000�

eng - iTunSMPB
 00000000 00000210 000004EB 0000000000012F85 00000000 00003844 00000000 00000000 00000000 00000000 00000000 00000000�


G4-02CABL_105

null

11.777332

eng - iTunPGAP
0��

eng - iTunNORM
 0000048A 00000000 00002A5F 00000000 000038D6 00000000 00007F36 00000000 00000AB6 00000000�

eng - iTunSMPB
 00000000 00000210 0000051E 000000000005D7D2 00000000 000119A2 00000000 00000000 00000000 00000000 00000000 00000000�


G4-02CABL_106

null

6.892037

eng - iTunPGAP
0��

eng - iTunNORM
 000004E1 00000000 0000210B 00000000 0000051A 00000000 00008168 00000000 000004E5 00000000�

eng - iTunSMPB
 00000000 00000210 000005FB 0000000000038975 00000000 0000A968 00000000 00000000 00000000 00000000 00000000 00000000�


G4-02CABL_107

null

4.041631

eng - iTunPGAP
0��

eng - iTunNORM
 000004B9 00000000 000028C1 00000000 00001229 00000000 00007C9E 00000000 0000078D 00000000�

eng - iTunSMPB
 00000000 00000210 00000675 000000000001E8BB 00000000 00005BEA 00000000 00000000 00000000 00000000 00000000 00000000�
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Electrical Safety
Electricity can be very dangerous. Touching wires that 

carry electric current can cause serious injury. This is why 
electrical devices must be insulated. To insulate means to 
protect from electricity. Insulation is a material that does 
not carry current. 

Plastic is a good insulator. Outlet covers, cords and 
plugs are covered with plastic. This protects people from 
the electric current. When you plug in something, hold 
only the insulated plug. Never pull on the cord to unplug 
the device.

D  Remove a cord 
by holding 
onto the plug.

D  Do not pull on 
a cord. This 
could break the 
insulation. The 
electricity could 
shock you.

default
blue speaker

default
blue speaker

default
blue speaker

default
blue speaker


G4-02CABL_108

null

13.300711

eng - iTunPGAP
0��

eng - iTunNORM
 00000540 00000000 00003F83 00000000 000025A7 00000000 00007F93 00000000 000026E0 00000000�

eng - iTunSMPB
 00000000 00000210 000005AE 000000000006B3C2 00000000 00014394 00000000 00000000 00000000 00000000 00000000 00000000�


G4-02CABL_109

null

10.745301

eng - iTunPGAP
0��

eng - iTunNORM
 000004D0 00000000 00002C45 00000000 000039A7 00000000 00007C94 00000000 00000FEB 00000000�

eng - iTunSMPB
 00000000 00000210 000005C5 000000000005C0AB 00000000 0001162E 00000000 00000000 00000000 00000000 00000000 00000000�


G4-02CABL_110

null

2.5260944

eng - iTunPGAP
0��

eng - iTunNORM
 00000411 00000000 0000133F 00000000 0000073E 00000000 000079D4 00000000 000001F0 00000000�

eng - iTunSMPB
 00000000 00000210 000005E5 0000000000010CCB 00000000 000031AA 00000000 00000000 00000000 00000000 00000000 00000000�


G4-02CABL_111

null

4.856383

eng - iTunPGAP
0��

eng - iTunNORM
 000003F3 00000000 000014F3 00000000 0000156D 00000000 00007ED1 00000000 00000187 00000000�

eng - iTunSMPB
 00000000 00000210 000004D3 000000000002229D 00000000 000065F8 00000000 00000000 00000000 00000000 00000000 00000000�
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Fill in this main idea statement.

 1.  We use ______ in many ways every day.

Fill in these detail statements. 

 2.  Light bulbs change electricity to ______ and 
______ .

 3.  Electricity motors can produce ______ in 
devices such as a car or a ceiling fan.

 4.  Electric wires are ______ , or covered, to 
protect people from dangerous electricity.

Review Review

A microwave oven uses a lot of current. So does a space 
heater. When a lot of current flows through wires, they 
become very hot. These devices have thicker wires with 
thicker insulation. This wire stays cooler.

Home wires can carry only a certain amount of current. 
Plugging more than three devices into one socket is 
dangerous. Too much current may flow. The wires could 
overheat and cause a fire. Use a power strip instead.

  
What is an insulator?

A power strip 
should have a built-
in circuit protector.
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GLOSSARY
compass [KUHM•puhs] A tool that is used to find direction.
electric motor [ee•LEK•trik MOHT•er] A device that converts 

electric energy to kinetic energy.
electromagnet [ee•LEK•troh•mag•nuht ] A device made 

up of a current-carrying wire coil around an iron core.
generator [JEN•uh•ray•ter] A device that converts other 

forms of energy into electricity.
insulate [IN•suh•layt] To protect from electricity by 

covering with rubber or another material that does not 
carry current.

kinetic energy [kih•NET•ik EN•er•jee] The energy of 
motion.
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School-Home Connection

Talk with a family member about electromagnets. 
Together, look for an item in your home that uses 
electromagnets. Search the Internet together to find more 
information about how electromagnets work.

Hands-On Activity

 1.  Make your own magnet. Rub a paper clip 25 times 
in the same direction with a magnet. Put a piece of 
foam in a bowl of water. Put the paper clip on top 
of the foam. Watch to see what the paper clip does. 
Move the bowl. What happens to the paper clip?

 2. Make your own electromagnet with household 
items. What will you need?

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 about electricity and 
magnetism after reading this book? How can you 
find the answers to your questions?
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