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Lesson One

Part | Intensive Reading

The Nature of Electricity

We will begin by looking at atoms. The atom is the basic building block of all matter. Everything
in the universe is made up of various combinations of approximately 90 different kinds of elements that

occur in nature. (D) A substance composed of only one type of atom is called a simple substance, while

a substance composed of more than one element may be either a compound (the atoms are attached to

each other through some kind of chemical bond) or a mixture. Here are some everyday examples of all

three types of substances:
Simple substance; iron, copper, carbon, sulfur, oxygen
Compounds; water( hydrogen + oxygen) , salt( sodium + chlorine)
Mixtures: brass( copper + zinc), air( nitrogen + oxygen + argon + carbon dioxide)
Atoms, in turn, are composed primarily of three elementary particles as Fig. 1.1 ;
® protons( positively charged)
¢ electrons( negatively charged)
® neutrons( uncharged)
The protons and neutrons are clumped together in the center of the atom. This collection of pro-

tons and neutrons is known as the nucleus and its protons give it a positive charge. The electrons orbit

the nucleus somewhat like the solar system’s planets orbit the sun. (2 1T'C LIKE THIC

The electrons are held in orbit around the nucleus because the positively g

charged nucleus exerts an electrostatic force on the negatively charged ® ciccirone)

electron. When we remove electrons from an atom, we have electricity. /

Electricity is simply a collection of charged particles, usually electrons. ’ proton(+)
@ There are certain cases in which electricity can be composed of i- {

ons, which are atoms that have either extra electrons or too few elec- \\ neutron(0) /
trons (an example would be the ionized gas in a neon lamp or a fluores- “~ S
cent lamp). Electricity never consists of collections of protons—they N —_

are too tightly bound to the nucleus to be removed without destroying the Fig. 1.1 The structure

entire atom. of an atom
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There are many ways that electrons can be removed from atoms to create electricity, including:
e friction( the static electricity we observe after walking across a rug and touching a doorknob)
e chemical reactions( batteries)

® mechanical motion( alternators and generators)

® heat( thermocouples)

e light( solar cells)

The electricity created by these processes falls into one of two categories:

e Static Electricity—a collection of electrons with no net motion

e Electric Current—a collection of electrons all of which are moving in a particular direction.

@ Of these two types, electric current is the most useful and the entire field of electronics ulti-

mately is concerned with the creation and control of electric currents. (5) A flow of electric current is

the result of electrons being acted on by an electric field, so this is a good time to take a small detour

and talk about electric charge and the electric field. A subatomic particle that has an electric charge,

such as a proton or electron, creates an electric field. This electric field extends throughout all space
and can affect other charged particles that it encounters. Consider a region of empty space that contains
only a single proton. The proton’s positive electrical charge gives rise to an electric field that fills the
entire space. Now let us add an electron. Because the electron is negatively charged as Fig. 1.2(a),
it is affected by the electric field. The field causes the electron to be attracted to the proton. Therefore,

(1) Unlike charges attract one another.

Y A N A
X i / X ' A
= » . 4
AN pd W 4
~ ~ » ~
Ve S - N
4 ' \ ¥ I N
I3 \ ¥/ \

(2) ()

Fig. 1.2 The charges and field

Let us remove the electron and add a proton as shown in Fig. 1. 2(b). The proton carries a posi-
tive charge and thus the electric field created by the other proton affects it. In this case, the electric
field pushes the second proton away from the first proton. Therefore, (2) Like charges repel one an-
other.

® In a real atom, the interaction between protons in the nucleus and electrons in a cloud sur-

rounding the nucleus is very complex because more than just two particles are involved.
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Words and Expressions
alternator /'o:ltonelta/ n. A i & L
argon /'a:gon/ n. W, =R
atom /'&tom/ n. JiF
battery /'batorl/ n. L (4H)
brass /bra:s/ n. A
chlorine /'klo:ri:n/ n. &, &K
compound /'kpmpaund/ n. EaY
copper /'kppa/ n. M, #oTR
detour /'di:tua/ n. EE, Sl
electron /I'lektron/ n. HF
element /'ellmont/ n. JLR
generator /'dzenorelta/ n. & H AL
hydrogen /'haldradzon/ n. £, &K
ion /'alan/ n. BT
matter /'m&ts/ n. W) i
mixture /'mlkstfa/ n. BEY
neon /ni:on/ n. ot
neutron /'mju:tron/ n. H 7
nitrogen /'naltradzon/ n. A, AK
nucleus /'nju:klias/ n. JRF#%
proton /'prauton/ n. i a
rug /TAg/ n. INRHEE, BT
sodium /'soudlam/ n. =)
thermocouple /'03:moukapl/ n. e 8
zinc /zIgpk/ n. 2
carbon dioxide ZE Ak
charged particle BT
electric current FE, Ui
electric field .3
electrostatic force e
elementary particle AR
fluorescent lamp WICET
mechanical motion PLRLZ 3
solar cell K PH 8 F, 3

static electricity (1)
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Notes

(D A substance composed of only one type of atom is called a simple substance, while a substance
composed of more than one element may be either a compound ( the atoms are attached to each other
through some kind of chemical bond ) or a mixture.

— R A R W) B AR D AR, BB ARR S BIAN L B T R AR Y R AR A& (R LA
Kb s e SHE—R) REY.

(@ The electrons are held in orbit around the nucleus because the positively charged nucleus ex-
erts an electrostatic force on the negatively charged electron.

FH T 1E H 0 J A X B R K R T A — e g, DR T R A 7 R R T R B
1= o

(3 There are certain cases in which electricity can be composed of ions, which are atoms that
have either extra electrons or too few electrons.

TEFBHELT, AhETHR, §THEZRE TRRDBETHET,

(@ Of these two types, electric current is the most useful and the entire field of electronics ulti-
mately is concerned with the creation and control of electric currents.

XP RS, BRI I, B T SR 2 O B AR R T 7 A A A 1 R O

(® A flow of electric current is the result of electrons being acted on by an electric field, so this is
a good time to take a small detour and talk about electric charge and the electric field.

B A R e I T B SE, RBRTE S i ) SR e — T AT A s o

® In a real atom, the interaction between protons in the nucleus and electrons in a cloud sur-
rounding the nucleus is very complex because more than just two particles are involved.

HE—NEENETRERT, BARTFSRFaRBATHMAEERIERER, HAIESEANR
AR PR T

Exercises

1. Answer the following questions briefly according to the text.

1) What is the basic unit that made up of matter in the universe? And how many kinds of that
occur in nature?

2) What is the difference between compounds and mixtures according to the first paragraph?

3) What is the brass made up of? Is it element, compound or mixture? And why?

4) What are the main elementary particles contained in an atom? And which one is positively
charged?

5) What is at the center of an atom, and what is orbiting around it?

6) How is electricity created?

7) What is the difference between static electricity and electric current?

8) What kind of particle can create an electric field? And what can the electric field affect?

9) What will be the effect when an electron is put near a proton?
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2. Translate the phrases into Chinese, and fill it in the following blanks with symbols of the
right phrases.

A. electrical field

B. chemical reaction

C. charged particle

D. electrostatic force

E. chemical bond

F. like charge

1) Atoms are attached to each other through some kind of in compound.

2) Positively charged protons exerted an on the negatively charged electron.

3) Elecfricity is simply a collection of

4) The batteries creates electricity through

5) This extends throughout all space and can affect other charged particles that it en-
counters.
6) repel one another.

3. Read and choose the best answer.

1) What is the basic building block of all matter?

A. Compound. B. Atom. C. Proton. D. Electron.

2) According to the text, the air belongs to

A. element B. compound C. mixture D. elementary particle
3) Why the electrons orbit around the nucleus somewhat like the planets around the Sun?
A. Because the electrons are negatively charged.

B. Because the nucleus are positively charged.

C. Because the nucleus and electrons are of the same charges and repel each other.
D. Because the nucleus and electrons are of the unlike charges and attract each other.
4) What is not true about the electricity?
A. Electricity is simply a collection of charged particles.
B. Electricity consists of collections of electrons, protons, and ions.
C. Electricity is created by removing the electrons from atoms.
D. There are many ways to create electricity.
5) What is orbiting around the nucleus?
- A. Atoms. B. Electrons. C. Protons. D. Neutrons.
6) When a proton is put near an electron,
A. they attract each other B. they repel each other
C. they are not interacted D. they lose their electric charge
7) What does the text mainly tell us?
A. The structure of an atom. B. Static electricity and electric current.
C. The nature of the electricity. D. How to produce electricity.
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4. Translate the following passage into English.

Frd=fEANTFHR, BEF. P FHEF, RFFIER, BFHAHE, PFRH

o BRFRERFAHEES], AR A B HEF .

Part || Grammar

Parts of Speech ( i7 1% )
FiE v i SR AT AR 48 48] . kAR R AR AE 4 b KRl 2

] # ®E AWK 1E | B i)
. — apple R
4 17 noun(n. ) ERARBEYHEZKR China #1 &
X X X he ft,
117 pronoun ( pron. ) FkAF AR, BEAREESE hat 3
BiF] numeral ( num. ) 2% 7R it 5 R .
first 55—
Ak iE, RRAREYH safe %4>
. 25 17] adjective ( adj.
e jective(ad. ) Rt PR great fEk
. ARG Mishia . B 2 iR 5L 1tk & badly f“E i, i
IRE| adverb( adv. ) o
W, FRRMNESCRS MR here jX B
- -
56 18] article( art. ) FREE TR, WOhRSIE B an, a, the
M ARFY
i st ) TN RE YWD IERRE =
have B
A reposition( prep. ) MELRE, RA%SHE, R under 7£-+
prep prep: F o A Z 1 % R in £+ B
and
1A conjunction ( conj. ) Fisk# R . @i mF P
but {H &
hello M2,
JAR Y 38] interjection ( interj. ) ERUIERNHBREROK bl
why Wi,

f5i] . We will begin by looking at atoms.

e We: 1’%@

will: i 25 3) A
begin: zfid]
by: 4rid
looking; 144 17
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e at; 4id
® atoms: Zﬁl

Exercise

Mark the part of speech of the words in the following sentence.
A flow of electric current is the result of electrons being acted on by an electric field, so this is a

good time to take a small detour and talk about electric charge and the electric field.

Part Il Extensive Reading

Why do We Get a Shock from Electricity?

Electricity shocks us, because it is an outside force that interferes with the internal electricity our
bodies’ nervous systems generate. To fully understand why the chance of encountering these two electri-
cal forces results in a shock to our systems, we must first understand the fundamentals of electricity it-
self.

In scientific terms, electricity is considered a fundamental force, one that is extremely basic, and
has been in existence since the beginning of time. Further simplified, it is so basic, that it defies ex-
planation, and is Mother Nature’s way of saying “Because I said so!”

Electricity comprises positive and negative charges, opposite charges attract each other, and simi-
lar charges repel each other. Those charges attracted to each other can be separated, with the end
product being potential energy, that is, energy that will be released as voltage, should the two reunite.
We pay electric companies to separate the positive and negative charges for us, so that we can have e-
lectrical energy at our disposal.

In order for the charges to reunite, and for the potential energy to be released as voltage, a con-
ductor, a channel that they can flow through, is needed. Insulators, such as paper and glass make
poor conductors, while wire and water make excellent conductors. Unfortunately, since the human
body consists primarily of water, it too provides a superb conductor for electrical energy, or voltage.

If, by chance, outside electrical energy enters our bodies, now conductors, we will be shocked
when the voltage encounters, and interferes with, the internal electrical energy our nervous systems
produce. The shocks to our bodies, and the amount of damage the electricity does to them, depends on
the voltage our bodies are subjected to, on its level of energy, and on how much our bodies resist the
flow of the electrical energy.

When we are shocked, a variety of things may occur, none of which is desirable. Our muscles
may twitch, we may experience problems in the nerve centers that control our breathing, or we may ex-

perience problems with our heart rhythms. The worst case scenario from being shocked is death.
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Exercise

Decide whether the following statements are true(T) or false (F)according to the text.

1) Electricity shocks us, because it is an outside force that interferes with our bodies’ nervous
systems.

2) Electricity comprises positive and negative charges, similar charges attract each other, and
opposite charges repel each other.

3) We pay electric companies to reunite the positive and negative charges for us.

4) In order for the charges to reunite, a conductor, a channel that they can flow through, is nee-
ded.

5) Human body consists primarily of water, and act as a superb insulator for electrical energy, or
voltage.

6) When we are shocked, there is something desirable occur.
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Part | Intensive Reading

Electric Field, Potential and Voltage

The concept of electric field was introduced by Michael Faraday. (D The electrical field force

acts between two charges, in the same way that the gravitational field force acts between two masses.

We know about acceleration of the earth, i. e. the gravity(g =9. 8 m/s’), but where does this number

come from?

It comes from Newton’s Law of Universal Gravitation. (2) It states that every

matter which has a mass attracts other matters with a force that is directly propor-

tional to the product of their masses and inversely proportional to the square of the

distance between the centers of gravity of the two matters(see Fig. 2. 1).

memo
F=G 7
where :
G=6.67x10 "N - m*/kg’ or m’/kg - s’ (constant) , Fig. 2.1 Law of
m, is the mass of the earth(kg) , Universal Gravitation

m, is the mass of an object(kg) , and
d is the distance between the earth and the object(m).
We already studied about gravitational force of an object on earth, which is F =m - g, where

“m” is mass of the object and “g” is the gravity acceleration of the earth. Then, we can say that m -

g=G+m, »m,/d". Therefore, gravity(g)of the earth is G + m_/d’, where “m_” is the mass of the

earth and “d” is its radius( we are talking about gravitational force on the surface of the earth).
_(6.67x107" m’/kg - s*) x5.98 x10™ kg
£ (6.38 x10°m)”

The electric field( E)is derived in the same way from the equation( see Fig. 2.2)

=9.80 m/s’

FzKQ;q

< q
d » .
i : d
where ; . '

_ 9 N . 22
K=9.0x10" N - m"/C"(constant) , Fig. 2.2 The electric force



