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The Elementary Knowledge of
Electrical Science

Human beings have explored the electrical phenomena
they have experienced in everyday life from the beginning of
record time. As scientists developed the knowledge of electrical
charge, they formulated the laws of the electricity as we know
them today. With the knowledge of electricity available, scientists
and engineers analyzed and built electric circuits. And electric
element may be described and analyzed in terms of the variables
such as charge, current, voltage, power, and energy.

Electricity is a natural phenomenon controlled for the purposes
of humankind. Through this phenomenon we have developed
communication, lighting, and computing devices. Electricity is the
physical phenomenon arising from the existence and interaction of
electric charge.

People have always watched but few have analyzed that
great display of power present in the electrical discharge in the

sky called lighting. In the late 1740s, Benjamin Franklint
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developed the theory that there are two kinds of charges,
positive and negative. With this concept of charge, Franklin
developed this famous kite experiment in June 1752 and this
innovation, the lighting rod, for draining the electrical charge from
the clouds. Franklin was the first great American electrical scientist.

Alessandro Volta* of Padua, Italy, with the invention of
his pile or electric battery, in 1800, was able to show a steady
current in a closed circuit. Volta was remembered 54 years
after his death when the unit of electromotive force was
officially named the Volt.

The foundation of electrodynamics was laid by AndréMarie
Ampeére . During the 1820s he defined the electric current and
developed the means of measuring it. Ampeére’s most important
publication on electricity and magnetism was also published in
1826. Ampere was honored by having the unit of electric current, the
ampere, named after him in 1881.

A paper published by James Prescott Joule™ in 1841
claimed the discovery of the relationship between a current and
the heat or energy produced, which today we call Joule's
law. And the unit of energy is called the Joule in his honor. The
theories of electrodynamics were stated in mathematical terms
by James Clerk Maxwell, a Scottish mathematical physicist, in
paper published between 1855 and 1864. His famous book Treatise
on Electricity and Magnetism"? was published in 1873.

The outstanding characteristics of electricity when
compared with other power sources are its mobility and
flexibility. Electrical energy can be moved to any point along a
couple of wires and, depending on the user’s requirement,

converter to light, heat, or motion. An electric circuit or
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electric network is an interconnection of electrical elements
linked together in a closed path so that an electric current may
flow continuously. The flow of current is conventionally
represented as a flow of positive charges. This convention was
initiated by Benjamin Franklin. Of course, we now know that
charge flow in metal conductors results from electrons with a
negative charge. Nevertheless, we will conceive of current as
the flow of positive charge, according to accepted convention.

The basic variables in an electrical circuit are current and
voltage. These variables describe the flow of charge through
the elements of circuit and the energy required to cause charge
to flow. The value of a voltage may be positive or negative. The
direction of a voltage is given by its polarities. The voltage
across an element is the work required to move a unit positive
charge from the “—"terminal to the “—+” terminal. The unit of
voltage is volt (V). The power and energy delivered to an
element are of great importance. For example, the useful
output of an electric light bulb can be expressed in terms of
power. We know that a 300watt bulb delivers more light than a
100watt bulb.

The users of electric power are diverse and very important
to modern societies. However, electrical science developed
slowly over the centuries, with many studies focusing on the
nature of charge. As scientists became aware of the ability to
store and control charge, they formulated the idea of a circuit.

A circuit consists of electrical element linked together in a
closed path so that charge may flow.

Charge is the intrinsic property of matter responsible for

electrical phenomena. The quantity of charge can be expressed in
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terms of the charge on one electron, which is coulomb. Current is
the time rate of change of charge past a given point. We can
express current: the unit of current is the ampere (A); an
ampere is 1 coulomb per second.

The SI units are used by the engineers and scientists using
decimal prefixes. We may simply express electrical quantities
with a wide range of magnitudes.

The voltage across an element is the work required to
move a unit of charge through the element. When the passive
convention is used to assign the reference direction, the
product of the element current and the element voltage gives

the power absorbed by the element. (821 words)

. elementary adj. FEAHK, FEH, A, W%

. electrodynamics n. H, 3 f1%

. treatise n. & HiE 3L

. element n. JuiF, (fb) TTEK,H T

.variable n. ZF &

adj. ZBALH), AIAEHY, 5728

6. polarity n. R

7. intrinsic adj. (8 E HEFOBEA K, NER, &REK

8. SI abbr. E BrEA;#H] (International System of Units)

9. coulomb n. FEAA (H, & B#A7)

10. decimal adj. + 3@, N, LA+ B, + 3k i
n. /INEL

[ N



“IUnit One

ininglish for Science and Technology

~ Key Points

[1] Benjamin Franklin (1706-1790), 18 # % % B # % & £ .4
R ALEAT RBEANEE, BHLE LG R
B EBRFLERHEE., RARBTHETHOERAE, LT —
BHRFOERER REABRIRFOER L, iR FET (R
IEEVRERRE. MAERE GRS E, EAERLELF
R

[27] Alessandro Volta (1745-1827), Italian physicist, after whom
the “volt” (unit of electromotive force) is named.

[3] André-Marie Ampére (1775-1836) was born on 20 Jan 1775 in
Lyon, France.

[47] James Prescott Joule (1818-1889), was an English physicist. Joule
studied the nature of heat, and discovered its relationship to energy. The
SI derived unit of energy, the joule, named after him.

[5] Treatise on Electricity and Magnetism { & B8 # ),

Exercises

1. Find a word from column B with similar meaning to one of

the words in column A.

A B
1) innovate a) name
2) elementary b) lead
3) conceive c) various
4) initiate d) release
5) deliver e) fundamental
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6) assign f) emphasize
7) discharge g) assume
8) diverse h) change
9) highlight 1) transfer
10) terminal j) end

2. Reading Comprehension: Choose the best answer to each of

the questions.

1) Which word is the most suitable for the style of the article?
A. Descriptive. B. Narrative.

C. Expositive. D. Argumentative.

2) Which of the following is Not True?

A. The physical phenomenon arising from the behavior of
electrons and protons is caused by the attraction of
particles with opposite charges and the repulsion of
particles with the same charge.

B. Charge is the extrinsic property of matter responsible for
electrical phenomena.

C. The flow of current is the direction of the flow of
positive charges.

D. Electrodynamics is the physics of the relationship
between electric current and magnetic or mechanical
phenomena.

3) In the sentence “The theories of electrodynamics were
stated in mathematical terms by James Clerk Maxwell. ”
The word “stated” can be paraphrased as
A. expressed B. presented
C. proposed D. introduced

4) How many famous people in the history of electricity are

6
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mentioned in the passage?

A.2 B. 3

C.4 D.5

5) The passage mainly talks about

A. the application of the electricity in modern life

B. the fundamental concepts and the historical events in the
development of electrical science

C. the important people who made great contribution to the
development of electrical science

D. the importance of the electrical science to modern societies

3. Discussion

How can we save electricity in our daily life?
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1. R BRLCH=FEERHE

BHE J B E R IA b A9 3 B 2 00 L ™ 7 o 78 1) 59 3k U8 5 1|
PR A SR A Ah ok 18] T H H B R B S A .

FERM R Y A — 2P R BRI A B R H ok
BFHTiEMAREE. REEMR T EEISR—FLRES
ANFAE A EE R R R 3R AT R RN A, R B R e
AW B DL R R AE U . k2T E polonium & &
WX —JmE M EE K AMMEE Poloina (H T &) fir 4 1.
television H1 i tele 2 I8 FHr T 15 . B 5 18IC # # 5b3k i8]
XA HMERNIES W sputnik( A 3 T E) R FRIFEE .

PR SIE N A —im L R E AR, (B e N B B H 3
LR T TR R, X R AR A A —R & X, AT
BEAR MR ESAR, ARMSAREEAARMER. W
program 18] SR KW, 57 B, MAETHE VL HIE 2 938 2
“FBIF”;chip ABEER“H A H R, MAETTE VLI IE S e X
R R “power” H ¥ JL1E X4 v (19 18] L2 “B8 1 AUF)”, T
ER¥ P EHRMREYR” EYHE LRI R 687,

B RRERTHEYR HI S ER. FTEY .
A O RN B g, FRER THERIL. MEN
BHIHI, A T cyber love,email %; 5k A T REHE R, XAT
clone, BlEPH AR, 7R P8 A W o 4 A& B . & BH A0 B 56 Ok
F i8] Bz T AE .

2. MERERLCH=ZMEZMEFR

BB T TF 11 B0 RO B 3 00 -5 B 2 B0 S E R A A R
B 5 T fif D TR A TR X AT e 2 R B B R TR R SO R R B .
WP IEE WA EBARAE FRAG = KF R,

BIEREBERILEEREIBRAEWRAN. RERE
(affixation) B JE BB £ ¢ TR 1AL B — A EE T B, MIB AR BT
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TR 5% 69 2 B, YR A= 5 A 0 BT 48 Cprefix) H1JG 48 (suffix) 7 Fhig
Bo . IR AW (ATR + AR + /5 %): semiconductor,
nonlinearity %, WIBWILH —MFEH L P E—HAE LN
HRA o B AR L AR5 ok 2 s ik 37 0 P ) 84 3R] FNAS RE M ST
FRE MR . . +—earth (B F), terra (38 #8) ; /K—water (B
1)), hydroGa AR ) 5 H —sun(B1a]) , sol GAIAR) & %, R %
EEIL D RTEERERRZ I, B EERFER, T 0% L%
ERB B IEREL.

45 W% iA] (abbreviation) W] 4y R = Ffh. F & 45 B iA)
(acronyms) , #% % i) (clippings) fIJE 4 id] (blends) . F} £ #1E
WL AR R A WA M R . —FMEE FR%5, BUH
BIR ) 5 — A F R SO B B RN SR FE WL & FR . fn, UFO
(unidentified flying object) &~ By K 47 #), FM ( frequency
modulation) Y, SCR (silicon controlled rectifier ) B 5 &f %
Ak, 3 —F RIS — D F R B S — A F
HE BT B EIIE, W, TB (tuberculosis) fiti 45
#%, TV (television) B #, TELESAT ( telecommunications
satellite )i 5 TV & . Bh 5 9 iE 18I0 A #8018 69 T2 AR o A 3% 58
i — A, BRR] 19 3 4 O AR B SR 1) R B 3R] 0 AT LR
A BE S — N F T (auto—automobile; memo—
memorandum; diam—diameter), L AJ I B HKF— 1 F T
(copter—helicopter; plane—aeroplane) , ¥ A L 52 8 48] & [&] )
#8 4> (fridge—refrigerator; morph—metamorphosis), Fh# 3
VE PR TR B B A B HE A B R 4 A A — R R — A B,
i, digicam=digit(al) + cam(era) ; camcorder = cam (era) +
(video-cassette re)corder;bit = bi(nary) + (dig)it &4,

B B (compounding) 2 48 ¥ 4~ 5k 5 4 LA | B 17 4% IR — &
UK FHES BUHT IR] B9 T k. P X b O Bk M R B T 3R B A8 4 i)
(compound) . & U 7EBHEE 5 RC A0 & B i 72 il TR

9
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e B S8k, B AN T R E AR RNC . BHE SRR 408 . 3h
i) JE 2538 B A IR ER A AR & A LR BT R, full-enclosed 4
B B9 (R 2 BT 2 3] , feed-back 2 1 (BUiR] & AL 45 1))
work-harden 11 T 58 4k (X7 & KL i) » crisscross 38 X & (XL iA]
& MBI s on-and-off-the-road % i #% BF ¥ F i (£ 18] & BUE &
i@il) , anti-armored-fighting-vehicle-missile [ 25 F 4 5 3% (£ 7]
& M4 ) , radiophotography TR B EE(REFHE WD),
colorimeter i i1 (XEFHE G .

The Method of Science

It is the business of the scientist to account for the facts
that he knows. He chooses, when he can, the method of the
“controlled experiment”. If he wants to find the effect of light
on growing plants, he will take many plants, as alike as
possible. Sometimes he stands in the sun, sometimes in the
shade, sometimes in the dark; all the time keeping all other
conditions (temperature, nourishment) the same. In this way,
by keeping other conditions constant, and by varying the light
only, the effect of light on the plants can be clearly seen. This
method of using “controls” can be as different as “Most moisture is
present if iron is to rust?” and “Which variety of beans gives the
greatest yield in one season?” In the course of inquiries the scientist

may find what he thinks is common explanation for an increasing

10
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number of facts. The explanation, if it seems to consistently fit the
various facts, is called a hypothesis. If a hypothesis continues to
stand the test of numerous experiments and remains unshaken, it
becomes a law.

The “laws” of science differ from the “laws” of a country
in two ways. First, a scientific law is liable at any time to need
modifying. This happens when a fact is discovered which seems
to contradict what the “law” would lead one to expect. The
“law” may, in fact, have to be abandoned altogether. Second,
a scientific “law” says “This is likely to be the explanation”,
or “This accounts for the facts as far as we know them”. But
the “law” of a country says “You must...” or “You must
not...” . The scientific “law” has no moral force; it is not
bonding on human behavior nor approved or opposed by human
conscience.

The scientist is always most gratified to find that an
underlying “explanation” of many phenomena suggests in its turn
the possibility of proving, without more ado, its own accuracy of
falsity by a suitably arranged critical experiment. He is also gratified
when his “ explanation”, if true, points to new series of
experiments designed to answer a new set of question. For the
curiosity of the scientist is never satisfied.

The evidence as to the vastness of the universe and the
complexity of its arrangements continues to grow at an
amazing rate. The gap between what has been known and all
that can be known seems not to diminish, but rather to
increase with every new discovery. Fresh unexplored regions
are forever opening out. The rapidity of the increase of

scientific knowledge, in the nineteenth and twentieth

11



