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the Lights?
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statewide power failure would have been far worse.

may find the experience quite shocking''!

A store in California during
a power failure

n March 21, 2001, situations' like this happened all over
the state of California®. It was the first full day of spring
and the weather was unusually warm. People turned on
air conditioners® and fans to cool off. These devices* run on’ elec-
tricity—and they added to the electrical demand created® by the
computers, lights, and other equipment’ already running. Suddenly
there wasn’t enough electricity to meet the demand. So power® com-
panies cut power to some areas. This caused many problems—but a

Will this happen in California again? Can it happen in other parts of
the country? To understand the answers to these questions, you have
to understand how electricity works. This is a book about electrical
power and how it affects® all of us. So get ready to explore'’. You

1. situation 7. 1857
2. California JnF3E e T
3. air conditioner =i
4. device n. xE
5. runon e by g AP
6. create V. Sl #A
7. equipment n 164

8. power 7. B
9. affect V. ®om
10. explore V.

11. shocking adj.
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imply put, electricity is a form of energy'. Energy at work, or
power, makes things move. You need energy to live and grow. |
The energy to run your body comes from food. Most cars get |
their energy from the gasoline® they burn. Most of the energy that powers®
living things on Earth comes from our sun.

Using Electricity

Of all the different types of energy we use in our daily lives, electricity is
one of the most important. What makes electricity special? It can be used
to power many different things. It can give us light. It can keep us cool in
the summer and warm us in the winter. You can use it to make popcorn® or

watch your favorite movie. You can even use electricity to talk to your Electricity
friends. powers CD \
players and l
Today most people on Earth use electrical power. Electricity is used in brings music
homes, schools, businesses, and cars. In fact, people come up with new to your ears. |

uses for electricity every day. It’s hard to believe that
a little more than 200 years ago nothing ran on electricity.
While people of the past knew about electricity, they
didn’t know how to tap’ into its power.

1. energy " fEE BER
2. gasoline " i
3. power v G AREEE #$hh
4. popcorn " e ¥ i
5. tap B 1238 (RS 5R)

How many of
the thingy theat
vou have used
today run on

electrictty?




Simple Attractions'

One of the first people to record experiments
with electricity was Thales® of Miletus?, a
philosopher* who lived more than 2,500 years
ago in ancient Greece. Thales discovered that
if he rubbed’ a piece of fossilized® tree sap’
called amber® with sheepskin, something
amazing’ happened. When he brought the
amber near dried grass or feathers, these ob-
jects'® would jump up and stick to the amber.

In the year 1600, an English doctor named
William Gilbert discovered that amber wasn’t
the only thing with this strange power. He
found that other substances'' like rubber,
glass, and wax'? also attracted things when
rubbed.

© 20. whiz .
& 21. roam v B
& 22, material n GRS

Static Electricity™

Did you know that it is electrons'* that make
electric power possible? Everything on Earth
is made of very small particles' called
atoms'®. Atoms are made of protons'’,
neutrons'®, and electrons. The protons and
neutrons are packed together to form what’s
called the nucleus' of the atom. Whizzing?”
around the outside of the nucleus are elec-
trons that can roam?! from atom to atom. The
movement of these tiny electrons is

electricity.
1. attraction n E1 ]
2. Thales FRH(HHEEER)
3. Miletus A E R
4. philosopher n HER
5. rub ) BER
6. fossilize 1 TR
7. sap n 3%k
8. amber n IR 1A
9. amazing ad S AN1REHY
10. object " k3% S
11. substance n WA
12. wax " i
13. static electricity i)
14. electron " B
15. particle " L, kL
16. atom . RF
. proton n. BRF
8. neutron " RF

9. nuclear i (pl. nucleus) (ET )k
(1) 0 75 2 (= k)

4
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A Ka povor 3 8

William Gilbert called all the attracting
materials? he tested “electrics” because
the ancient® Greek word for amber was
elektron. The modern word “electricity”
comes from this word.

23. ancient adj.
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In this simplified
computer model,
electrons zoom®
around the nucleus
of an atom.

Static is one form of electricity. For example,
when Thales rubbed amber with sheepskin,
some of the electrons from atoms on the
sheepskin were rubbed off onto the amber.
When many electrons collect on a surface',
they crowd together. Eventually” some of
them can jump off the surface, or discharge”.

Sometimes you can get a shock from this
static discharge. When you walk across a rug*
in dry weather, electrons rub off the rug and

I

electron

-~

nucleus

collect on you. As you get close to an object
like a doorknob”, the electrons can jump to
it. Ouch! You get a zap® and see a little spark’.
[f you want to see static big time. just look at
lightning. It is a static discharge, too.

surface
eventually
discharge
rug
doorknob
zap

spark
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Current Electricity’

Ever hear of a volt?? When you buy a battery,
you might look to see how many volts it has.
The voltage® of a battery tells something
about its power. A volt is a unit of electrical
pressure®. It is named for the Italian scientist
Alessandro Volta®. Volta discovered a type
of electricity called current electricity. Cur-
rent electricity is a constant® stream’ of
electrons.

In 1800 Voilta did experiments® with metal
disks® and fabric'? that had been soaked'' in
acid!?. He found that if he connected the

metal disks with a wire, electrons would flow
from one disk to another. This stack' of
metals, fabric, and acid was the very first
battery.

The Electricity-magnetism
Connection

During the early 1800s, scientists discovered
a link'* between magnetism'® and electricity.
Scientists had known for years that magnets
attracted metals. Then scientists learned that
when electricity flows through a wire, the
wire attracts other metals, such as iron and
steel. In other words, the wire becomes
magnetized. When the current is turned off,
however, the wire no longer acts like a
magnet. Wrapping'® a current-carrying coil'”’
of wire around a piece of iron causes the iron
to become magnetized as well. When a metal
is magnetized by electricity, it is called an
electromagnet's.

Volta used a stack of metal disks, fabric, and
acid to make the first battery.

1. current electricity il
2. volt n Ri%
3. voltage . R, 8&
4. pressure n EN
5. Alessandro Volta THILER - RESERFEFR
REETENE)
6. constant ady. THfHY . B2E
7. stream n, Al —ES
8. experiment 7 M7
9. metal disk BRA
10. fabric " g m. B
11. soak v 2
i2. acid 1. [
13. stack 7 4, B
14. link . BE
15. magnetism " %
16. wrap v b 25
17. coil n ()% (—)8
18. electromagnet " HBEA. R



The real breakthrough' came in 1831 when
English scientist Michael Faraday- asked a
simple question. If electricity could make
wire and metal act like a magnet, could a
magnet be used to make electricity flow in a
wire? After many experiments, he discovered
that the answer was yes! To get electrons to
flow through a wire, Faraday moved a strong
magnet past a coil of wire. He built the first
electric generator*—a machine that uses a
magnet to produce current electricity. Why
was this such an important discovery? Well,
without a generator, almost none of today’s
power plants would be able to make
electricity.

How did larady s electrie genera-
tor change our lives?

This nail® is an electromagnet. The coils of
current-carrying wire make the nail act like a
magnet and attract the paper clips®.

@ o bW

Thinking Like a Scientist:

Models are representations® of real-life
things. When scientists want to try out
new ideas, they often use models to
help test the ideas. By using small
models, scientists can get answers
without spending time and money on
huge experiments.

breakthrough . Rig FRHAR
Michael Faraday FERR AR E(REYEFRRA
f¥dx  HImgies i
generator "
representation "

nail "

paper clip

AR LIRS AR AR aa

LRELL

] ]
SR AEERREELE.

I...|.@Il|’l||||‘|.|II'lfI‘lll!'



12

Closing the Circuit’

All electrical devices, from simple
flashlights? to the most complex?
computers, operate* on the same basic
principle®. It’s called a circuit. A circuit
can be thought of as a circle of
electricity, which is how it got its name.
A circuit is nothing more than a con-
tinuous loop® or pathway’ through
which electricity can flow.

The most important part of a circuit is
the conductor®. This is the material that
the electrons actually flow through, just
as water flows through a pipe. Many
different materials can be used as
conductors. The most common conduc-
tors are metals, such as copper’,
aluminum'®, or steel.

The opposite'' of a conductor is an

insulator'?. This is a material that makes
a very poor conductor, so electrons
don’t flow through it well. Common in-
sulators include glass, rubber, dry
wood, and most plastics. ook at the
electrical wires used to connect appli-
ances'? to an outlet™. You can see that
they have both insulators and
conductors. The conductors are on the
inside, attached'* to the metal plugs'®.
The plastic or rubber around the wire
is an insulator that keeps you from get-
ting shocked'’.

1. circuit " %
2 flashlight 1 FIEE Adl
3. complex adr EEHIE
4 operate 1 74t
5. principle " g
6. Ioob ” #oo
7. pathway " e
8. conductor " 2 F5H
9. copper i in
10. aluminum » i
11. opposite " Hiwmi g
12. insulator n ks J%.N
13. appliance i HH O AE
14. outlet " EEE =
15. attach v 1
16. plug " NN
17. shock v b WS

The metal inside a wire is a conductor.

The plastic around the metal is an insulator.



A video game' electrifies®
a boy’s free time.

1. video game

2. electrify



