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Part One Electronics

Unit 1

Electricity in Physics

Technical terms .

positive charge iE %, 5
negative charge BT

Opposites attract, likes repel. AR, Bl M8 FF

.........................................................................

Electricity works because electric charges push and pull on each other. There are
two types of electric charge, positive charge and negative charge. Two positive char-
ges repel each other. This means that if you put two positive charges close together
and let them go, they would fly apart. Two negative charges also repel. But a nega-
tive charge and a positive charge attract each other. This means that if you put a posi-
tive charge and a negative charge close together, they would smack together. A short
way to remember this is: Opposites attract, likes repel.

Electric charges can push or pull on each other even though they are not touch-
ing. This is possible because each charge makes an electric field around itself. An
electric field is an area that surrounds a charge. At each point near a charge, the elec-

tric field points in a certain direction. If a positive charge is put at that point, it will
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be pushed in that direction. If a negative charge is put at that point, it will be pushed
in the exact opposite direction. )

All the matter in the world is made of tiny positive and negative charges. The
positive charges are called protons, and the negative charges are called electrons. Pro-
tons are much bigger and heavier than electrons, but they both have the same amount
of electric charge, except that protons are positive and electrons are negative. Be-
cause “opposites attract” , protons and electrons stick together. A few protons and
electrons can form bigger particles called atoms and molecules. Atoms and molecules
are still very tiny. It is impossible to see them without a very powerful microscope.
Any big object, like your body, has more atoms and molecules in it than anyone
could count.

Because negative electrons and positive protons stick together to make big ob-
jects, all big objects that we can see and feel are electrically neutral. Electrically 1s a
word meaning “describing electricity” and neutral is a word meaning “balanced” .
That is why we do not feel objects pushing and pulling on us from a distance, like
they would if everything was electrically charged. All big objects are electrically neu-
tral because there is exactly the same amount of positive and negative charge in the
world. We could say that the world is exactly balanced, or neutral. This seems very
surprising and lucky. Scientists still do not know why this is so, even though they
have been studying electricity for a long time.

New words .
charge [ tfa:dz] n. L
repel [ ri'pel] v. He BB Ao RE, BB
smack [ smak] v. REE, i
n. Rek, V&, #&
proton [ 'prouton] n. JRF
electron [ 1'lektron] n. W, F
stick [ stik] v. ATAE, #5005 , B
n. A, FA
surround [ sa'raund] v. H, 3R
n. b7 X
tiny [ 'tamni] a. A

particle [ 'pa:tikl] n. BT M
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molecule [ 'molikjul] =. 2T, e
microscope [ 'maikraskaup] n. B
neutral [ 'njustral] a. e, P
n. LA
balanced [ 'bzlonst] a. ey, e
Expressions ;
be made up of 1 RLERLD 48 7%,
except that BT o Z9h, RTH
from a distance AT A
in a certain direction MEEX—FH

1. Translate the following phrases and expressions.
(1) E/ Ay
(2) FHE—E
(3) to repel each other
(4) from a distance
(5) be electrically charged
2. Match Column A with Column B.

Column A Column B
(1) proton a) the quantity of unbalanced electricity in a body ( either
positive or negative)
(2) atom b) an elementary particle with negative charge
(3) charge c) a stable particle with positive charge
(4) molecule d) the simplest structural unit of an element or compound
(5) electron e) the smallest component of an element having the chemi-

cal properties of the element
3. Judge true or false according to the text.
(1) If you put two negative charges close together and let them go, they would
stick together. ( )
(2) Opposites attract, likes repel. Here “likes” is a noun. ( )
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(3) Electricity is a physical phenomena involving positive and negative charge.
( )
(4) The motion of the positive charge will be in the direction of the E field and
the negative charge will move in the opposite direction of the E field.
( )
(5) Normally the atom is electrically neutral, the negative charge of the electrons
balancing the positive charge of the proton. ( )
4. Translate the following short passage into Chinese.
Renewable Sources of Electricity
There are many other renewable sources of energy. Hydro-electric power ( HEP)
uses the force of water in rivers to turn turbines, which turn generators. HEP schemes
are found across the Amazon River in Brazil. Wave energy is another option where
the force of sea waves is used to turn turbines. Wind energy is another where the
force of the wind is used to turn giant, noisy and some might say ugly “wind tur-
bines”. However, some also enjoy the tranquil like motion of the huge blades. Solar
power is another renewable energy resource where the sun’s energy is converted to
electric energy by solar cells.
5. Translate the following sentences into English.
(1) R, AR,
(2) b5 BB 9 AR B B/IN B T F P AR ARG
(3) AR EHIE S R AT ECR EAFARAE , BT ABT A P AR 2 v e

Some Terms Related to Electricity
¢ Electric current is when electric charge moves. When 1 coulomb of electricity
moves past somewhere in 1 second, the current is 1 ampere.
® Electric voltage is the “push” behind the current. It is the amount of work per
electric charge that an electric source can do. If a source can do 1 joule of work on
1 coulomb of charge, it has a 1 volt of electric potential.
* Electric resistance is the ability of a substance to resist the flowing of the current,
i. e. to reduce the amount of current that flows through the substance. If an elec-

tric voltage of 1 volt maintains a current of 1 ampere through a wire, the resistance
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of the wire is 1 ohm.

e Electric energy is the ability to do work by means of electric devices. Electric en-
ergy is a “conserved” property, meaning that it behaves like a substance and can
be moved from place to place. Electric energy is measured in joules or kilowatt-
hours (kwh). Electric energy is the amount of energy that an amount of electricity
can produce at a time.

¢ Electric power is the rate at which electric energy is being used, stored, or trans-
ferred. Flows of electrical energy along power lines are measured in watts. If the
electric energy is being converted to another form of energy, it is measured in
watts. If it is stored (as in electric or magnetic fields) , it is measured in volt-am-
peres reactive. If some of it is converted and some of it is stored, it is measured in

volt-amperes.

PR E ORI S

BB SCE SO 7 U2 T T HER RSO T o SR 7 B TR A B R SR L
FEXEPEBERNBER,
—. XRERAZRLEN

2174k (nominalization ) R E EIF W AF 2 — . F R SR E R A7 30
H RBER AEHRY G RRR SRAFENES, kX —1TR,

Archimedes first discovered the principle of displacement of water by solid
bodies.

A RIER AKX ILE A HE R R

R of displacement of water by solid bodies & 4% iR {b 45y, — F 4L T [H
{5738 A, 55— T 58 displacement X —ZF 5L,

The rotation of the earth on its own axis causes the change from day to night.

IR ek B 3, AR BR M T,

#1Al{k45 %4 the rotation of the earth on its own axis {5 4] ﬁ:)&i“ﬁfﬁ’j [1i1]
HA 3Rk L& B I 0™ 4%

If you use firebricks round the walls of the boiler, the heat loss can be considera-
bly reduced.

W EER R wE KR T K K R AL,

B SGE I RAR R 2 Z AL, lﬁiﬂsﬁﬁﬁﬁﬁaf@ﬁ%~\_Aﬂ BESh, B
HEENERETAHY,

Television is the transmission and reception of images of moving objects by radio
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waves.

BALEE AR LR AN PRKEHHENERLR,

42 A4k 45 #4) the transmission and reception of images of moving objects by radio
waves IR A 2 W ST, T 15 h iR W & BRI R ST AR EE T
=, Tz EREEIER

RIEHEEFIZE K2 John Swales 14T, R RIBEHRWIBEEL =02 —&
PAES, XREAM L SCENEMNEHRE, REE WS, B ZAREH
&, LEREMBEE WS, FHIEREMHASE = AR, RHBENIES, #
31 : Attention must be paid to the working temperature of the machine. ( i 247 &L
B TAEIREE ) Wi4R 2136 : You must pay attention to the working temperature of the
machine. (#RITOFE BV T/ERE,)

WAL, WETETR , B S R R RE RETE, ﬁﬁlé?fkl%ﬁﬂﬁa\ XA
BAMESHEEER,

RILEEH: LB R A W B SO 0

We can store electrical energy in two metal plates separated by an insulating me-
dium. We call such a device a capacitor, or a condenser, and its ability to store elec-
trical energy capacitance. It is measured in farads.

WATHALES —LEN KRBT G HREBELRA, IHGEIHRIAL
B AMEEREGENRISE, CEHNTELER KIS,

X — B SC P A A Y TR TN -

electrical energy

such a device

its ability to store electrical energy

it ( capacitance) '

ENHESTREZNER, AL FAENME, EFER. UM EBET2
AR BE T RARE, EER, BRWY. BIBEhEEH TR A E W2
=. {ERZEZNR

WNRTHTIR , BB SO BORAT SO 45, 2540 B, it , R AR mE AR
B8 A ECIRTE AT ; 4 A AR S G5 AR RIE AT S 4 ) A E
EIERBEEFAE ;M + B2 EEREEENSRIEN T X4 EH
F, X IR E . B TH&Hm T

A direct current is a current flowing always in the same direction.

HALR—FERTSE—F @RI LR

Radiating from the earth, heat causes air currents to rise.
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HF WA A R, RAFRA LI

A body can move uniformly and in a straight line, there being no cause to
change that motion.

e RBEFAEHREHGREA, MADREKARALZES,

Vibrating objects produce sound waves, each vibration producing one sound
wave.

W B R MR A E R, B RRH T A F R

In communications, the problem of electronics is how to convey information
from one place to another.

EBRAAET, BT FERRAG MR o MRE EMN— NG HEEF—A
W,

Materials to be used for structural purposes are chosen so as to behave elastically
in the environmental conditions.

85 My AR 00 s 4 R L RSN AE F R A L BRI

There are different ways of changing energy from one form into another.

Fre BR—F X ERT —FHHXFEFRRAF &,

In making the radio waves correspond to each sound in turn, messages are car-
ried from a broadcasting station to a receiving set.
1 K RAR RS B — A FF ki Aa B BACH 12 Bt d )" R 4 E 24
A, ‘
W, FEEE

KEFAGEEEURRE XENRFRZ — WIS E LT 1.

1. AriAlsE

The forces due to friction are called frictional forces.

W TR = A AR A BB,

A call for paper is now being issued.

FESE LB o LERE SR

2. AR BB AR E

In this factory the only fuel available is coal.

%) — T A AR R

In radiation , thermal energy is transformed into radiant energy, similar in nature
to light.

P AR H S, AR S ARG F2 5 A o

3. Al



