D | FERLEEREERREANEY
| hE R U HE R R EHERARRSR

dianzizhuanyeyingyu

— R S FIE LK FhWe 4L
BEWING INSTITUTE OF TECHNOLOGY PRESS



S HR ML B AR R IR AR LR Bkt
FERUHEFTRERES BHFRBR

HL - Lk 3 i

Q0 I F I LK T Hph 4L

BEWING INSTITUTE OF TECHNOLOGY PRESS



EERE S|RsR

BB B (CIP) ¥
BFEIIEE / BB —diat: tET

KRRt , 2010.7

ISBN 978 -7 5640 -3292 -0
I. Of- . OF- M. O FEA—HE—F

FR—#H A V. OH31

B A B A3 4R CIP B B+ (2010) %6 115632 5

HREST 7 JURE TR AR

# H/ EEHEREXFRRNEAES S

il 4% / 100081

=2} 3% /7 (010)68914775(IMAZE) 68944990 (HEAHL>) 68911084 (& ARSHF)
e it / http://www. bitpress. com. cn

2 #H/ 2EZHMHERE

B R/ RETHEERIERIARA T

7 & /787 Xk x960 X 1/16

Bl 5K/6

F ¥/ 108 TF

KR R/20104F7AFE 1R 201047 A% 1 KEIRI

En ¥/ 1 ~4000 fit RERYN / BEM
£ #/16.00 5% FRAEENS / AL

B4 MDA iEE , A4 5 A%



W =

ATHRPFRLFROFALELINEARLELRAGL, 2R THETEE LG E, &K
MERK S FEXMBAMELE TR (LFHLEE),

AEMEARMFEER TR AL GA X EEBREXFARAZRGRH M, AW
ERZSKBRLFAEMEIEET AR, BULEEEARTIIGREH S B, EREIITR
FBAL LEEHMAEESREHAME, AR FLRERFEBFTHRTRTSRE,

APsrstibia, FAKRE, TRHPFRUGRFALEEFLABAGFIEA, LTHE
YAFBFEA,

AHBMER B TA2 P ERIAT AR EFH 5

O Rtk AXMBETHEREBRHERAREET AP GREE, 24080 FF
RABKREESRELEOHEIFLFAALTRKRT, FRAASPEFRLEERFERERTFOHH
B, Fhasin, ARG E LR —K, HRUBFALS, FAKA,

QERAZE, GBRAHE: EFEMHBAFARFE, AREXFTPRET — 25 dte
MH, FEXFOTiER, FAXZTHEAR AL THERE, HREFEAGRFRAF
BRAMkAFELERZG,

AEMGASEENE, M2, BB HE, BXEH, E4TFRLERETRE
(AoBEEELGFAER, KFEPTRELAXKFZZRBTAZGRES, ABLLRREK
FENT R,

AFREIRFHBRAARPORBRBET EREN, FLTTHRRGIF, AREMNK
TR 6 B,

FESRIFAEZEAAXEMHEREZTAOELFAEZN, ARBH#—FH&, I BHET
£, stk R A AT R FH e R EN AT RS 6 RH

wFaREEE, HERFAR, BPEALR, FFEALRI ik H IR E,

WA



e

Contents

B o | 1D ODO0 G000 E O a0 S a000E 00 e O eD O S0 DR B OOC G SO OO E GO OB 2
B 11 OGO O D O B O e O Y A O G L O o
ENIE sousis ssisisin s sssins vsasns snsiais ssoimies ssuisiss soiesiss Sbias suieniss swiins S3ess ssiaas Haseme swassns 12
RESISEATICR. <55+ swsisss swunis swasis suviaiss svaning sblasins smashs dasivs soneisd senasisseivsbs sgmsiod syosivns 17
ORI S Law ¢ - =5 s sms sesnns cass 65 0030 550508 858438 (E85TE 810 58 £ 3998 SHE8 88 {050 S¥TwaN 5 22
CAPACILOT +++++rverrrrnmnnniitt ittt ittt 27
ET CI TS i) 00 o0000aa0 o0 aaa0o D 00 Do O SO e SO OB B OO JOC L AT Ea00 33
DT o e o X e T R R e e T o 38
TIADSISTONE 5+ oowss sessnsssnsios suosen ssonns ssosisnsmssonssossss nssasisnpsassnosssonssssassrs 43
Electromagnetic INduction  -+++++++++eerereerrimmmiimii 47
TRANSTOLINEE: 5+ d689s 6a63as 5038 64505 600 Semwin s Saisasnoiss voenis s sovans smois adfs¥as s 53
OSCIlIOSCOPE  ++++++veeerrrrrrnmmniiee ettt 59
IMOUIRLIOIL -+« v v eeerrrrenrmrnenemmemereemeeeeestesursrseseurseeacseeesensnensneacnses 65
DMV +s csces ssnmss ssnuss sssass ssos saisnss spasvsswasisssssss sosess 5ssus esiuwes Sasss susmen tos 70
Bridge CiICUit «---e-eeeereermmmmmmmi 76
SEISONS oo 5ins ssaans fenois wavoins hoilons s sv0os s awnis £460 32 Ho0w3 Daawss SS0AEH S Havalod S0FIER 1 80
O T P T o T R e e e e 85



Unit One

Circuit
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Unit 1 Circuit

Warming-up

I. Can you point out the names of the following components of a circuit?

— 11— ‘_||— Y

I1. Do you know what the following symbols stand for?
I R Q E A
L C P W U
111 Talk about other components you know and describe what you want to express in English. And there
are some patterns you can use:
<> There are a lot of . ..
<> A power supply can provide electrical energy. . .
<> A resistor is a device that consumes energy . ..
<> A wire is used to transmit energy. ..

<> A switch can join or break the wire.

Text Comprehension

Circuits

An electric circuit often consists of four basic parts:the power supply such as a battery, the
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conductors or wires ;the control device such as® a switch, and the load or electric appliance, which
converts the electrical energy into other forms of energy®.

One or more circuits can be regarded as a network. The network consists of several elements
such as branches, nodes, and loops. A branch represents a single element such as a resistor, a volt-
age source or a current source. A node is the point of connection between two or more branches. A
loop is any closed path in a network.

A circuit usually has three states: closed circuit or loop, in which current flows; open circuit
(a circuit that is disconnected, that’s to say, no current flows in it) and short circuit(in such a cir-
cuit, no current passes through the load). Generally speaking, we should avoid the last one in our
life. If it happens, the power supply and the wire will be burnt out.

Series and parallel circuits are the most typical circuits known®. In a series circuit, the current
has only one path to follow. There are no branches. One switch will turn the whole circuit on or off.
However, in a parallel circuit, there are several paths. Switches can be used to turn the whole or just

part of the circuit on or off.

1. electric adj. HH,SFHHK 12. node n. T

2. circuit n. 28 13. loop n. (&) R, B2
3. power n. B, 8B 14. represent o, Y VFE,FTR
4. battery n. T 15. resistor n. HFH#E

5. conductor n. 24 B4k 16. voltage n. HE

6. switch n. FF¥£ 17. current n. HERE

7. load n. ik 18. state n. RE

8. appliance n. FE ZSH EE 19. disconnect  vt. WRFF

9. convert ot. (FtEAs ... . 20. series n. EBEE

10. element n. BHE ol 21. parallel n.  FFEE

11. branch n. N T
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1. consist of e A, e 4 1%, 4. voltage source B ER
2. power supply H R 5. current source B TR
3. be regarded as Heeeen E# 6. burn out BEIR, atkr

1. such as 5| B —BERFIE . RIALE— R — A2 18 AT BE 55 — A 4% A 8L
HZJE, ARG — N2 A SRR RS E L, #— SR e RENEERE R4 4%
Y, a0

There are different forms of energy, such as electric energy, heat energy and mechanical ener-
gy AN BEA ZRIE, Qe B8  ABEFIDLIRAE o

2. which converts the electrical energy into other forms of energy 4 electric appliance ¥ 5EiE .
AN JE i BB AR AT N RE &

convert---into---Ff+----- FEAS R v eee

Bilgn .

The power supply can convert other forms of energy into electrical energy.

AN IR AT LB AR 2 BB fL R L R

3. known 33 E4HAE circuits )5 B EIiE,

Comprehensive Exercis

I. Choose the right answer from A, B, and C according to the text.
[ ] 1.A functional circuit consists of the power supply, conductors, load and

A. wires B. switch C. electric appliance

€« 4 »



[ ]2.Aloopisa(n)
A. closed circuit
B. open circuit
C. any circuit
[ ] 3. The most typical circuits are
A. series circuits
B. parallel circuits
C. series and parallel circuits
[ ] 4. Does current flow in the circuit when it is disconnected?
A. Yes. B. No. C. hard to say.
[ ]5.A power supply
A. provides electric energy to the circuit
B. consumes electric energy

C. transmits electric energy

II. True or false.
[] 1. We can always find four basic parts in a circuit: power supply, conductors, a switch and
a load.
[] 2. A node is any point in a network.
[] 3. A loop is any path in a circuit.
[ 4. There is no current in a short circuit.

[ 5. There are several paths in a parallel circuit.

III. Translate the following sentences.
1. An electric circuit often consists of the power supply, the wires, a switch and the load.
2. The network consists of several elements such as branches, nodes, and loops.
3. A node is the point of connection between two or more branches.
4. A circuit usually has three states: closed circuit, open circuit and short circuit.

5. Series and parallel circuits are the most typical circuits known.




IV. Put the following expressions into English.

1. iR

2. F A

3. FFR&, BBk
4. 5K

5. BREKH %




Unit 2 Current

Warming-up

I. Can you point out the differences between the following pictures?
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II. Do you know what the following abbreviations or symbols stand for?
DC AC A
II1. Talk about current in English. And here are some patterns you can use.
<> Do you know how current flows?
<> Could you tell me how many kinds of current / voltage there are? And what are
they?
<> Could you tell me the unit of current / voltage. .. ?
<> What is the symbol of current / voltage. .. ?
<> The unit / symbol of current / voltage is. . .




Text Comprehension

Current

@

An electric current is the flow of electrons, which is minute™ negative charges of electricity,

@ water runs through

through a metal conductor. The electrons flow along a wire much the same way as
a pipe. Though the electrons move from minus to plus, the electric current is conventionally consid-
ered to flow from the positive to the negative terminal in a completed circuit.

It’ s known to all® that there are two types of current: DC and AC. The current which moves
continuously in one direction is called a direct current(DC). It’ s always associated with® batteries.
The electrical system in an automobile and an airplane, the telephone and the trolley-bus use the di-
rect current. However, a direct current has one disadvantage. As yet, there is no easy and economi-
cal way to increase or decrease its voltage.

At present, practically most cities make use of another type of electric current for lighting,
heating, industry and other purposes. The current flowing first in one direction and then in the other.
We call it an alternating current( AC) . The alternating current doesn’ t have this disadvantage. By u-
sing a special device®, called transformer, it is possible to transform a high voltage into a low volt-
age or a low voltage into a high voltage. The alternating current can also be changed easily into the

direct current using a rectifier.

1. electron n. HF 9. associate vt.  Heeeeeo Ik

2. negative n. T, R 10. automobile n. RK*%E

3. charge n. fAfar, B 11. airplane n. ML

4. electricity n. H B 12. trolley-bus n. JTHHBZE

5. pipe n. HF,EiE 13. industrial adj. TOLH)

6. minus n. e, BE, 14. disadvantage n. B
adj. il 15. economical adj. ZUFH)

7. plus n. 1EE,NE,EH 16. transformer n. AFERY, LRy
adj. 1EH) 17. transform v,  FEHR EEAR

8. conventionally  adv. X1, I IEFIHL  18. rectifier n. B




. negative (positive) charge
. positive ( negative) terminal
.DC/ AC

. make use of

wnm B W N =

. transform---into---

i (IE) #afef
IE(H0) 1)
B/ W
A

1. minute WA TR G178, T RTE A, BT/ o

2. much the same way as 5----- ENZ—HEHL

3.4 all BR“KRK, AN,
4. be associated with E R“5------

Comprehensive Exercise

I. Choose the right answer from A, B, and C according to the text.

[ ] 1.A curent is the flow of
A. charges
B. positive charges
C. electrons

[ ] 2. The current flows in a(n)

A. closed circuit

FRE (HEKRE) " o
5. Using a special device g BUZES A IEME SRR, BB IR —F LT THBE"




B. open circuit
C. any circuit
[ ] 3. We use in the telephone.
A. AC
B. DC
C. not mentioned
[ ]4. flows first in one direction and then in another.
A. AC
B. DC
C. not mentioned .
[ ]5. can change alternating current into direct current.
A. Transformer
B. Receiver

C. Rectifier

IL. True or false.
(1 1. The electrons move from plus to minus.
[] 2. The current flows from the positive to the negative terminal.
[ 3. The direct current can easily increase and decrease its voltage.
[] 4. The transformer can transform a low voltage into a high voltage and vice versa.

[] 5. The rectifier is used to change a direct current into an alternating current.

III. Translate the following sentences.

1. The electrons flow along a wire much the same way as water runs through a pipe.

2. The electric current is conventionally considered to flow from the positive to the negative ter-
minal in a completed circuit.

3. The current which moves continuously in one direction is called a direct current.

4. At present, practically most cities make use of another type of electric current for lighting,
heating, industry and other purposes.

5. By using a special device, called transformer, it is possible to transform a high voltage into a

4. 10 >




low voltage or a low voltage into a high voltage.

IV. Put the following expressions into English.
L. BT
2. SR 1] IE AR
3. HUiH
4. T
5. 8RS




Unit3 EMF

Warming-up

I. Can you point out the differences between the following pictures?

Y

B A
| o °

O @

I. Do you know what the following formulas stand for?

(Uz=Wy/q U,=W,/q
(2)UBA=(WB_WA) /q
B)Up=¢-1Ir

I11. Talk about current in English. And here are some patterns you can use.

<> Do you know how electricity flows?

<> Could you tell me how many kinds of current / voltage there are? And what are
they?

<> Could you tell me the unit of current / voltage. . . ?

<> What is the symbol of current / voltage. . . ?

<> The unit / symbol of current / voltage is. . .

« 122 p




