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Lesson One
Text

What Is Electricity?

Quite a few years ago, scientists had very vague
ideas about ¢lectricity. Many of them thought of it as
a sort of “fluid” that flowed through wires as water
flows through pipes, but they could not understand what
mace it flow. Many of them felt that electricity was
made vy of tiny particles of some kind, but trying to
separat: electricity into individual particles baffled them.

Then, the great American scientist Millikan®, in
1909, astounded the scieatific world by actually weighing
a singlc particle of electricity and calculating its electric
charge. This was probably one of the most deli:ate
weighing jobs ever done by man, for a single electric
particle weighs only about half of a millionth of a
millionth of a millionth of a millionth of a millionth
of a pound?. To make up a pound it would take more
of those particles than there are drops of water in the
Atlantic Ocean.

They are no strangers to us, these electric particles®,
for we know them as ¢_1egtrOQ§. When largz numbers of
electrons break away from their atoms and move through
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a wire, we describe this action by saying that electricity
is “flowing” through the wire. Yes, the electrical “fluid”
that early scientists talked about is nothing more than
. electrons flowing along a wire!

But how can individual electrons be made to break
away from atoms?

And how can these free electrons be made to move
along a wire?

The answer to the first question lies in the structure
of the atoms themselves. Some atoms are so constructed
that they lose electrons easily. An atom of copper, for
example, is continually losing an electron, regaining it
(or another electron), and losing it again. A copper atom
normally has 29 clectrons, arranged in four different
orbits about its nucleus. The inside orbit has 2 electrons.
The next larger orbit has 8. The third orbit is packed
with 18 electrons. And the outside orbit has only one
electron. It is this outside electron that the copper atom
is continually losing, for it is not very closely tied to the
atom. It wanders off, is replaced by another free-roving
electron, and then this second electron also wanders
away.

Consequently, in a copper wire free electrons .are
floating around in all directions among the copper atoms.
Thus, even though the copper wire looks quite motionless
to your ordinary eys, there is a great deal of activity
going on inside it.

If the wire wcre carrying electricity to an \electtic

e 2




light or to some other ctrical device, the electrons
would not be moving around at random®. Instead, many
of them would be rushing in the same direction — from
one end of the wire to the other.

This brings us to the second question. How can free
electrons be made to move along a wire? Well, men have
found several ways to do that. One way is chemical.
Volta®’s voltaic pile. or battery, is a chemical device
that makes electricity (or electrons) flow in wires. An-
other way is magnetic. Faraday and ilenry® discovered
how magnets could be used to make ¢lectricity flow in

a wire,
New Words
1. vague [veig] adj. 8. delicatc T'delikit? ad:
BOMAS, A 63y W8 W FRY
2. sort [so:t] n. fh3 9. job “dzbirn. Tl B HSH
v. S ik 10. Atlantic [ot'lentik] adj.
3. individual [indi'vidjusl] KIE RS
adj. ™~ AHy; Mgy 11. ocean {'oujfen] n. #¥
n. AN oy 12. stranger ['streindze] n.
4. baffle ['bafl] ». FE 4 A
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edi. ¥R 14. electrical i'lektrikal]l adj.
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17.

18.

19.

20.

21.

22.

23.
24.
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orbit ['u:bit] n. ¥ &
v. FHEIET
tie [tail o. B RS, JUR
wander ['wonde] v.
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Exercises

I. M a, b, ¢ Ak - Hisg & F 440 1
1. Quite a few years ago, many scientists thought of elec-
tricity ____
a) was a sort of fluid.
b) as a sort of fluid.

¢) to be a sort of fluid.



2. How can free electrons be made __.
a) move along a wire” -
b) moving along a wire?
¢) to move along a wire?
3. The answer ___ lies in the structure of the atoms.
a) for the first question
b) about the first question
c) to the first question
4. Man has found scveral wavs ___ i

a) to make electrons move along a wire.

b) make electrons move along a wire.
¢) making electrons move along a wire.

5. To use a magnet is one of .___ to make electricity flqw
in a wire. } i
a) the best ways
b) the tetter way
¢) best ways

6. In a cobper wire free electrons are floating around .
among the copper atoms.
a) to all directions

b) at all directions
¢) in all directions

~3

The little magnet weighs ___
a) for only halll of a pound.
b) to only half a pound.
c) only half a pound, o
8. How can individwr! electrons ___ 1o break away from
atoms?
a) made
b) have made : R
c) be made Co




9,

10.

We describe the motion of electrons through a wire by o
a) say that electricity is “flowing” throagh the wire.

b) saying that electricity is “flowing™ thrcugh the wire.
c) saying electricity to “flow™ through the wire.

This was probably one of the most delicate weighing jobs
a) have ever done by man.

b) ever been done by man.

¢) ever done by man.

B SRRSO R 2R F o410, 1 R ILE:

1.
2,

The experiment that Millikan made in 1909 was ___.
The electrical “fluid” that early scientists talked about is

nothing more than ___.

. It was easy for scientists to prove that electricity was

made up of tiny particles of some kind, but difficult ___.
The outside electron of a copper atom is continually

losing, because .___.

. The number of electrons in the inside orbit of a copper

atom is ., while that in the outside osbit is .

6. A battery is a chemical device to __

7. A copper wire looks quite motionless 0 our ordinary eye,

10.

but .

To make up a pound it would take mure of electric
particles than ___.

. When large numbers of electrons brexk away from their

atoms and move through a wire. we say ...

One way to make electricity flow in a wire is .

L S NI 3R sk 08 B BIER,

1.

2.

The resistance of nearly all substances (vary) as the tem-
perature (change).

Several years ago many people (think) that electricity (be)

e 7



10.

a fluid.

. The ancient people (learn) to make use of magnetism in

their compasses.

. Millikan {(carry out) a series of experiments before he

(succeed) in weighing a single particle of electricity.

. We (see¢) that the electric current (be) actually a flow of

negative charges.

It (be) sufficient to look upon the electric current as
something that (flow).

Just as water (flow) along a pipe, so electricity (pass)v ;

along a copper wire.

. Two electrons brought together (fly) apart as there (be) a

powerful repulsive force between two like electric charges.
Faraday (discover) that magnets (can) be used to make
electricity flow in a wire. ‘
An atom of any metal always (lose), (gain), (lose) again
and regain an electron.
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Oxygen and hydrogen make water.
HAME A,

Copper and aluminium make good conductors.
AR Tk, :

OR8] D) TR R )

The students often make experiments in the physics laboratory.
HEATH AR AL R E LR,

make «a speech {#{iil

make observations ¢ {) M &

make progress jlf 4

(HSEHE+ LG e dh

We made him our team leader.
EL AR BT

(+ i+ A W, &R X, f D E

Can you make yourself understood in Engiish?
PREER B K& E C ARG,

Electricity makes machines run.
B R R B

(be made 47 i & & ] A< g A

The discovery kas been rade known to z1l the world.
XOIRBLCAE 21 W sl 1

An electric current s made to flow through a wire.
{4 | 08 005 S

i

(be) made of Jj---#il:&

(be) made up of ij--#A)&%

make up AR, ¥

make use of {##

. il e

Is this vour own make?

BRRITA CHIER G



There are automatic machines of various makes at the indus-

trial exhibition.

LERUE LFEHRIBHADLIE, - ’

Extensive Reading

Electric Current

It is hardly an exaggeration to say that the whole

second half of the Twentieth Century runs on the flow S

of electric current! It is therefore essential that you should
have as accurate a picture as possible of what electric
current is, and how it behaves®,

Recall, for a moment, what you learnt about currenit
flow. You learnt that if you connect a length of ordinary
insulated conductor wire across the positive and negative
terminals of a source of e.m.f. (say®, a battery), a
potential difference is instantly created between the two
ends of the wire.

The many millions of “free” electrons which have
already been separated from the outer orbits of their
respective atoms by, (say,) the heat of room temperature,
and whivh have been wandering aimlessly in all direétiom
through the wire, now come under a common controlling
force. They are strongly repelled by the more aegative
(or less positive) charge which has been set up at one
end of the wire, and strongly attracted by the less nega-
tive (or more positive) charge which has been set up at

0100




