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Lesson 1

What Is Electricity

I’d like to talk to you about electricity, and I suppose the best place to start would be to
ask: What is electricity?

That’s a hard question. We know a great deal about electricity, and we can make it do all
sorts of things, but it’s very difficult to define exactly what it is. One way might be to say
that electricity consists of a quantity or stream of electrically-charged particles. These
particles can be in the form of stored-up energy or they can be in motion.

I suppose electricity in motion would be called an electric current.

That’s right. We sometimes explain electrical effects by drawing a comparison with water
moving in a closed system. A generator can then be thought of as a kind of pump that
pushes the electricity through a complete circuit!”’. The electric wires are like the hollow
centers of pipes, insulation corresponds to the pipes themselves, and switches are like
valves.

What makes insulation act the way it does?

Certain substances, for reason that we don’t always understand very well, block the flow
of electric current. We call them insulators or non-conductors. Other substances—

metals especially—are very good conductors.

Are there other similarities between electricity and the water system that you spoke
about?

Yes. Just as you can pump more water through bigger pipes, you can pump more
electricity through bigger conductors. The mechanical resistance in pipes to the flow of
water—in other words, the friction—corresponds to electrical resistance. The smaller the
wire or the poorer the conductor, the more resistance you have!?!. This electrical friction
takes the form of heat.

In a water system there’s a pump that creates pressure of , say, forty pounds per square
inch. Can you speak of pressure in an electrical system? -

Yes, but we call it voltage. Even if no current is flowing, the voltage is there while the
generator is operating. When the circuit is closed, the current flows.

What are the main circuit elements?

Basically, there are three elements: the resistor the capacitor and the inductor. They differ

from each other in relation to the voltage and the current flowing through them.
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Words and expressions

1. electricity [ilek'trisiti]  n. H; B
2. define [di'fain] v. e FEX
3. consist [kan'sist] v - 2K
4. quantity ['kwontiti] n. 7
5. charge [t]a:d3] n. Ffar
6. particle ['pa:tikl] n. kL
7. comparison  [kam'paerisn] n. =3
draw a comparison AT
8. generator [d3enareita] n. K HEHL
9. pump [pAMPp] n. £
10. hollow [halau] a. 1]
11. pipe [paip] n. il
12.insulation  [insju'leifan] n. #itk
13. correspond  [koris'pond] v F1-- AHXT Y
14. valve [veelv] n. W]
15. similarity ~ [.simi'leeriti]  n. FAfLL, ARz AL
16. mechanical [mikeenikl] a HLBR
17. friction ['frik[an] n. PEHE
18. voltage ['vaultid3] n. Bk, #BiIE

Notes to the text

1. Generator can then be thought of as a kind of pump that pushes the electricity through a

complete circuit.

— AR ENLT R LA R — G sl il e R AR,

think of ...as e+ FfE-,  that 5| FEENEEM pump.

2. The smaller the wire or the poorer the conductor, the more resistance you have.
BRBAR AN FHRENBZE, AHEBEK.

XE—A “The more...the more” HIFJRL, TR “Hheeeoe-fiioeeer”s

Exercises

1. List the three main circuit elements according to the text.
I1. Translate the names of following components into Chinese:



Lesson 1 What Is Electricity 3

Battery Resistor Variable resistor Potentiometer

I L
Capacitor Electrolytic capcacitor Variable capacitor
(Polarized capacitor)

m
T _—
Inductor SPST switch PB switch SPDT switch
SPST: Single-pole single-throw PB: Push button SPDT: Single-pole double-throw

Figure 1-1
11I. Discussion:
Here is a picture about the relationship among voltage, current and resistor. Simulating to the
description of the text, discuss this picture with the topic “ What is electricity?”.

T

Head of
pressure:

Restriction
of flow:R

Rate of ﬂowij—‘ _____

Figure 1-2

Grammar

W R
ERERFER LR AL g, BEE. &lE. Hod. i . MA%, ARLE
M EERRA NN FEEENR.



4 TR Bl iR

=, %A

2EAE P 2 A N BRI B R A I B iaR I m AT A W2 )

1. Y41 R 5 44 17 B AN AT HH)

# L) R & A FI#h % 4237 F . advice, bread, paper, clothing, grass, equipment, food,
knowledge, progress, hope, information, work, traffic & .

2. ATEAIAR RERER, TEAEENREEEERARR

f: Chinese, Japanese, aircraft, sheep, deer, means, series, species .

Z. Bhid

() Fhiam RS EEMARREN NN, WFRCAIEESE, FZEEARM
B4 EEFRIERES A . WAER. ShBiaME, BEIIARREMENIBE.

(2) BhiaE AR E B ARES.

=, JE& R FE A

FRmaEE RN, EaEEEEREMESH.

1. R AL

as +TE 29A)/BA R gk +as, B ETERN not as...as, JEE R LLEHT AT H twice, nearly, almost
just &R LB P A 2 A ARIE BAEIE AR R -

2. B ZAR

(1) FE21a)/E 17§ b S+ than.

(2) the more... the more... j----- ) e .

(3) more than A1k

(4)more A than B HILiE B, A A.

2 /DB AE B R AN A %A than, 0 superior(tET), inferior((X F), senior((EKT),
junior(FE41 )17 .2 J& A to T AH than,

3. AR

the + /% 2518)/ Bl i B = 2K o

4. BRI

L, BRI RHEE T

A BRI T A+ (TEEIERD R4 .

/g, frid

Mia EB A M HRENEE, TR,

PR/ # i
for hunger, responsibility, requirement, affection, use
M54 in delight, pain, difficulty, interest, proficiency
- on operation, attack, remark, dependence, emphasis
H RS —— —— -
to key, answer, approach, application, objection, solution
with interference, accordance, combination, connection, contact
fHiEsS | about excited, happy, careful, anxious, concerned
pi 4| for grateful, suitable, eager, fit, sorry, famous, known
HIHE T
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gx
B E] .
from safe, absent, free, separate, far, distant, different
. in rich, confident, weak, interested, successful, absorb

;‘;gg with busy, content, bored, familiar, strict, satisfied, popular, pleased

(LA to close, familiar, equal, common, opposite, prior, contrary, subject
at angry, annoyed, delighted, good, quick, slow, surprised, astonished
of ashamed, aware, capable, careful, certain, ignorant, worthy, short, sick, sure

Grammar exercises

Fill in the blanks with the best answer you choose:
1. Many a student going to take part in GET-4 next month.

A.is B.isto C.are D. was
2. One and a half hours___passed.

A. has B. are C.is D. have
3. Youare able to do it than [ am.

A. better B. much C. more D. rather
4. It was____ a hundred people looked lost in it.

A. so large a room that B. s0 a large room

C. such large a room that D. a such large room

5. My father never gave me .

A. many advice

B. much advice  C. many advices D. a lot of advices

6. Julie went to the to buy a pair of shoes.

A. shoes store

. shoe’s store C. shoe store D. shoes’ store

7. Staying in a hotel costs renting a room in a dormitory for a week.

A. twice more than
C. as much twice as

B. twice as much as
D. as much as twice

8. “Whose pen is this?” “It’s
A. the pen of my friend B. my friend’s pen
C. my friend pen

D. a pen of my friend’s

9. I have classes day on Monday, Wednesday and Friday.
A. each other

10. She agreed him about the holiday plan.

B. every other C. this and the other D. all other

A. by B. on C. over D. with
11. I prefer writing a term paper. taking an examination.

A. than B. that C. for D.to
12. The new reform is fast getting _favor___the people.

A. for...with B. into...with

C. in...for D. on...for
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Lesson 2

Voltage, Current and Power

There are two quantities that we like to keep track of in electronic circuit: voltage and current.
The voltage is also called potential difference or electromotive force . The unit of measure is the volt,
with voltages usually expressed in volts(V) ,kilovolts(kV), millivolts (mV), or microvolts( 1 V).

Current is the rate of flow of electric charge passing a point. The unit of measure is the ampere,
or amp, with currents usually expressed in amperes(A), milliamperes (mA), microamperes (1 A),
nanoamperes (nA), or occasionally picoamperes (pA). By convention, current in a circuit is
considered to flow from a more positive point to a more negative point, even though the actual
electron flow is in the opposite direction.

Here are some simple rules about voltage , current and power:

1. The sum of the currents into a point in a circuit equals the sum of the currents out. This is
sometimes called Kirchoff’s current law. Generally engineers refer to such a point as a node. From
this, we get the following: for a series circuit (Fig.2-1) the current is the same.

Figure 2-1 Series circuit Figure 2-2 Parallel circuit

2. Things connected in parallel (Fig.2-2) have the same voltage across them. That means the sum
of the “voltage drops” from A to B via one path through a circuit equals that via any other route,
equals the voltage between A and B!'. Sometimes this is stated as follows: the sum of the voltage
drops around any closed circuit is zero. This is Kirchoff’s voltage law.

3. The power (work per unit time) consumed by a circuit device is

P=VI
For ¥ in volts and / in amps, P comes out in watts. Power goes into heat usually, or sometimes

mechanical work, radiated energy, or stored energy.

Words and expressions

1. track [traek] n. Bhals, EE
keep track of iox, BE
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2. measure 'me3a] n. BE, W&
3. volt [vault] n. AR FF
4. ampere [[eempea] n. T
5. occasionally [a'keizanali] ad. BRI
6. convention  [kan'venfan] n. kel
by convention TR AR 5

7. positive ['pozativ] a. £/
8. negative ['negativ] a. yil:o]
9. actual ['eektjual] a. Ehriy, BSER
10. sum [sam] n. F
11. engineer [end3i'nia] n T, £Im
12. refer [ri'fa:] v. fei, w3
13. node [naud] n. Rifal
14. series ['siariiz] n. ek AP BB

series circuit £ Ik FL %
15. parallel [peerslel] a. FATH

parallel circuit FHEXFER
16. via [vaia] prep. &it, #id
17. consume [kan'sju:m] v HHE, HFE
18. radiate [reidieit] v wEt, BE
19. store [sto:] V. e

Notes to the text

1. That means the sum of the voltage...between A and B.

Wi, FEHEBEPMN A LT —£K723 B HHERINNETET ALK A B
B fIE EPERIRT, LR A FIB ZEAHEE.

2. BHERET A ERRR R %:

F¥ E3 i il @#E
10" tera T terabit Thit
10° giga G gigabytes GB
10° mega M megahertz MHz
10° kilo k kiloohm kQ
1073 milli m millivlot mV
10°¢ micro u microampere uA
107 nano n nanometer nm
1072 pico p picofarad pF

3. BREEEDE MR ENRTRTTIE:
KEGPRE 17 X—BA, MERATHEAECRE R, BAULENE, ERGARE
. BECE)RA MR ARG, TRECRER)RRARZIEES.
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+42 (10°) FEE4%]  one thousand million
KBE#%l  one billion

JE (10%) Z[E%]  one billion
KBE#  one trillion

FJK (10%) HEH|  one thousand billion
KFi#|  one quadrillion

Exercises

I. Answer the following questions:

1. What are the units of voltage, current and power?

2. What’s the relationship among the current, voltage and power?
I1. Discussion:

Topic: How to understand the Kirchoff’s current law?

Grammar

hinlaiRRLER

—. BRI A

1. — et

TR BEEREWME. FERE - AFREHE, BEEM-s Bl -es.

£ as soon as, when, after 5[ SR EPRIE NI, BLL if, unless 5| FHFRIE MG
A — ORI R R

2. AEFATHY

FRICERAITHISNME. EEFLEFALHITH, W love, be, like, believe, think, feel, hate,
seem, 41 4-ing JE3, WA SCH &R £

3. IRAETE ALY

BB SERMENE, HATURRIMAE ZE—MZIRAE, ETELELEMEE, it
A — B IR S B EAE A (BB IR TRIR TS, W1: up to now, so far, these days, since..., from....

4. —fit Ert

FRfEL ERE R RAEHCEERMBE.

5. W EFATE

RAELERE —NZRE - BRIEE#HITHISNE.

6. i % FE AT

ForfER 2 E R EEE LRI 22 TR BIE,

7. — RO R

KB ERERNE.

8. AR AT IS

TR TER R — BT (A IEERATHIBh1E .

9. MK 5T AT
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KK RIEN CESERRIIE .

. FEMES

1. EFHES

TERIBENENRESE.

2. BhiES

FERBEDENIR R ARYSAMERRSHEFATLHSNIES. W: happen, rise,
occur, take, place, break out, lack, fit, suit, equal, become, consist of, look like, belong to % .

K EhESHABNESHRR, WBFEhARBREENEN, Rty —28%
TiE, B MRERE,

Grammar exercises

Fill in the blanks with the best answer you choose:
1. If the phone rings again, I it .

A. ignore B. will ignore C. will have ignored D. would have ignored
2. The bus came after [___for about half an hour.

A. had been waited B. have waited C. was waiting D. had been waiting
3. It almost every day so far this month .

A. is raining B. rained C. rains D. has been raining
4. The teacher told the children that water___at 100 degrees Centigrade.

A. boils B. boiled C. was boiling D. boiling
5. He told me that I___better take a train.

A. would have B. should have C. had had D. had
6. He___in a small workshop, but now he is the head of a big business.

A. used to working B. was used to work

C. used to work D. was used to working
7. He returned a week later and found his house_____

A. had broken into B. was broken into

C. to be broken into D. had been broken into
8. My grandmother___living here.

A. has used to B. used to C.is used to D. uses to
9. The United Kingdom____Great Britain and Northern Ireland.

A. consisted of B. is consisted of  C. consists of D. consist

10. These oranges nice.
A. are tasted B. taste C. is tasted D. tastes



Lesson 3

Sources of Electricity

The source of electricity has two kinds of devices: one is the electric cell, or battery, which
generates electricity by chemical action; the other device called generator makes use of light, heat,
and mechanical motion to produce electric energy!l. Now, more than 95 percent of the world’s
electric energy is produced by generators.

The dry cell is the most familiar and convenient type of all kinds of voltaic electric cells. They
are cheap and portable but not permanent. Another type of battery called a storage battery. Though
heavy and bulky , it has the advantage of a much longer life. A storage battery can be recharged after
it has run down.

All electric cells furnish direct current (DC) that continues to flow through the external circuit in
the same direction. Hence the electrons flow in the same direction.

A generator converts mechanical rotational power into electric energy. The two basic forms are
the DC generator and the AC (alternating current) generator or alternator.

The voltage of the source of energy in a series circuit is distributed among the loads in the circuit.
The total voltage applied to a parallel circuit is present across all branches of the circuit. As a result,
several different loads that operate at the same voltage can be connected to the circuit. When several
cells are connected in series, the total voltage is the sum of the voltage of the individual cells. A large
voltage may be obtained by connecting several cells in series to make a battery. When several cells are
in parallel, the voltage of a group of cells is the same as for a single cell, but since each cell supplies
only a fraction of the total current, the battery will last longer than a single cell.

Words and expressions

1. device [di'vais] n. HE

2. make use of A

3. operation [opa'reifen] a. B1E

4. portable ['po:tabl] a. BER

5. storage battery n. it

6. recharge [ri:'tfa:d3] v BrH

7. run down ER] Y #E 1T
8. furnish ['fa:nif] v fites

9. distribute [dis'tribju:t] w 5rBL, A
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Notes to the text

1. The source of electricity. ..to produce electric energy .

HERARMAEE, —MEamshnd, Sl RNREEE, B—MEERANKRE
Bl EREFIRIE. #. IR RAE.

which 5| 2 IERHIEEIEMA), FRMBEME the electric cell, called generator #2 device f €1 .

Exercises

I. Answer the following questions:
1. How do an electric cell and a generator generate electricity ?
2. What’s the difference between AC generator and DC generator?
3. How to obtain a large voltage by several cells?
II. Translate the following sentences into English:
1 AWMITETTLIRG R, —MEmi, —FRRE.
2. THIMA DU RS e, MRAMK, EEIRFaEs R aibiE.
3. REBHLAT LUK, eV e LB Re.
4. BihEEK, ATLARAREE, BB LBERERA S,

Grammar

MBI, (R

—. BRIES
1. BRI FERZERMBLTER)
if \A] ExG)
5MAEELHR i #3d E Bf(be A were) would (should)+% 7 R
w - Spoep st e would(should, could, might)
St £HIHR B0 % e RPN
ERRELHE ;; sz;]:ﬁﬁiﬁ(be A were) would(should, could, might)+3}ji7]
3) should+ Zh i ¥ R#

2. ERIESEH M A] A

(1) 7E It’s necessary (important, essential, impossible, strange, proposed, required, suggested)
that... &#d, FEMNAZNREHBEUR.

(2) —¥ R Y5hiAln ask, desire, require, demand, think, expect, suggest, propose, insist 2 5 (1]
EEMNTSF, FHEAAERES, EE insist /F “REAN” BHAEHELR.

(3) I wish +EHIES, RANEHLHRIESE; 1 would/had rather+BRIES, FRFEAK
FRE; as if/though 5] T BPRE M A+ A EBRLES

VL E =S R ERIER, — RIS ES AR — .

(4) 1t’s (high, about)time that+E LB TR GMMIE A, HEFEZHR BRI ESRF



