U R

ENGLISH READING MATERIAL

BB T S Ah 1A 2R 4L BT ED



A Circuit ------ D R R

Electric Current seseessereeescens

PART 1
CONTENTS

VOltage R R TR

Resistance s sssansasnsrrsanennan

Capacitance essseverestrsrectsase ns

Electromotive Force ««-eev-e

Series Circuit

Parallel Circuites«++

é}%—ﬁx......u..--.u.. teereesecasesiasnens
B Forerresrennnnrserenns

D R )

R Y PR TN TN YT

C R R T Y TR YT Y )

sssessevveev e

see s esnsesnen

esesssesscete

R TN T T

R TR TN YT Y)

N G e W W N e

14,



A CIRCUIT

This is a circuit diagram. It' shows a simple circuit.
The circuit is made of a battery, a switch and a resistor.
The current flows in the circuit if we turn on the switch.
This makes a close circuit. In the close circuit, the current
flows out of the battery, through the resistor and back into
the battery again. If wé turn off the switch the current can-
not flow. This makes an open circuit. So the switch can

close the circuit or open the circuit.

i
&

ELECTRIC CURRENT

An electric current is the flow of electrons through a

circuit?, There are two kinds of electric currents®. One? is

B 1, it 8% circuit diagram, 2, BiEi7GIE through a circuit
{E flow of electrons {18, 3. XWHLIERB M HiEE
BEE2 4, one Bfid, EAHIEXEIE, tHH Tone of the two

kinds of electric currents,
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the direct current (d.c.). The other is the alternating cur-
rent (a.c.). If the electrons always move in the same direc-
tion through a circuit, we call the current direct current. If
the electrons move first in one direction through the circuit
and then inthe other', we call the current alternating cur-
rent. Batteries'and certain types of generators furnish direct

current. Power stations supply alternating current.

VOLTAGE

A battery, a load and a switch are connected in a circuit
by a wire. Electrons begin to flow? when the switch is turned
on. Free electrons are pushed in at one end of the wire
and pulled out at the other end. An electric current is
produced.

There is a potential difference between the two ends of
the wire®. This potential difference makes the electrons flow
along the wire. Itis called voltage. Voltage is measured in

volts*.

. 1. then in the other, #ZE[ then in the other direction, Sgf
T first in one direction F#%l|, #EVEIKIE, 1HBHIBIE move;
first #nthen XEALZfHA, F&K:. “B&®W, EE", “BRE" .
2. RER to flow {Ebegin {15, 3, WHEMNMAEEE? B
MNARIEIE? 4, in volts, RREUHEBREMNANER in,
in ohms, in volts, FATER: “BEUREKIE" , &

“BENNEBLRRE .
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RESISTANCE

The electric resistance of a wire is the ratio of the poten-

tial difference between its two ends to the current in the

wire'. The equation is: R=L.

I
The electric resistance is measured in ohms®. Anohm is
a volt per ampere.
Example: The difference of potential between the
two ends of a bulb is 6 volts. If the current is 1.5 ampere,
what is the resistance?

6 volts

The resistance R= ————
1.5 ampere

=4 ohms.

CAPACITANCE

Place two metal plates close to each other®. Connect*
them in a circuit and charge them®. One is charged positive-
ly. The other is charged negatively. The electrical charges
on the two plates attract each other. They are in a stationary

state. The electric energy is stored in the electric field be-

7. 1. the ratio of - to =+ FFR: X2k, 0 the ratio of
three to two, ] the ratio 3:2, #Fk: 3% 2 2tk, 2. in
ohms WRAKESEEXE 2T 4. 3. XARAHSN, ‘xH
SEE R, BEADRAENY, 5L, 4. connect F1 charge
I 2RABRAERER 5EE 3. 5. AFHA them {KEHAH?

_ 3 -



tween the plates'. We call the two metal plates the capaci-
tor. A capacitor is used to's-_tore:qleqt_ricity.

The capacitance depends upon the plate area and* the
space between the plates. It also depends upon the kind of
dielectric. Air is known as® the poorest dielectric. Other

dielectrics may increase the capacitance many times*.

ELECTROMOTIVE FORCE

The electromotive forcecreates the electric pressure that
causes the current to flow through a conductor. Another
name for this force is voltage. We can measure the voltage
between any two selected points on a conductor by means of
an electrical instrument,® called the voltmeter.

The unit of measurement of electromotive force, or volt-
age, is called the volt. The volt is defined as the electromo-

tive force that is necessary to cause one ampere of current to

#F: 1, AHETERIAY in the electric field BH 44 HHEHA
A28 Bi7 7 4Hbetween the platesfE4 HFJ{ER] Sin the electric
field FAHE, BHEBNE: ERES2EE 10E 2, 2. %
#77 and EHBHENRS? 3. is known as-FIFER “BINA
£, 4, times X ERFR“NRE"R K", MERE", 5. X
HAREEANEEREE, RS A between any two
selected points 25F1E, 1 IH4&3d voltage; on a conductor {82
%EIE, L83 points; by means of i EiAM, 5IEMEIEDY
means of an electrical instrument Z1K1E, Vi B 18iEcan measure,
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flow through a resistance of one ohm?. Where the volt is too
large a unit?, we may use the millivolt or the microvolt. In

an electrical formula, the capital letter E stands for voltage.

SERIES CIRCUIT

In the series circuit, the electrons can follow only one
path from the high-potential to the low-potential point. Fig-
ure 1 shows such a circuit®. In this figure,the high-potential,
(negative) point is indicated by the symbol (~) and the low-
potential (positive) point by the symbol (+). The direction

of electron flow is indicated by the symbol e—.

O O

Figure 1. The series circuit, showing two resistors

connected in series.

. 1. as the electromotive force 2 aJH 31E volt B I1BFNE1E;s
that is necessary -+ RBEBEfIA), 184 electromotive force;zh
R ZE R AIE to cause one ampere of current to flow: Z 4]
) BER9IRIE, 2. where the volt is too large a unit ZFERH
BERER D, KEREMHE where ZEAHHERIE, too large a
unit BEiH a H—FIWAE, EABERE darge) Z51F {3
too, XMEH a RN too + R A ZEI, TREMIE too + J&
FAZE, MF&WE unit) 257, 3. XREHEa—FIHA
%, BARXB AT ZEIE AR such, XH7EH a R fEsuchz
B, TIRBREsuch 25, L T&HHZE, SEE?2,
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Although all substances offer some resistance to the cur—
rent, we sometimes desire to introduce a resistance into a cir-
cuit'. Such a resistance?® is called a resistor-and is indicated
by the symbol mw . In Figure 1, you will see that we-
have two such resistors (R; and R,) connected together®.
Since there is only one path*, all the electrons must flow
through the entire circuit. Thus, the current is the same® in
all parts of the circuit.

The entire electric pressure, or voltage, is required to
force® the electrons from the negative to the positive end of
the circuit. A portion of this voltage is required to force the
electrons through each resistor. The amount of voltage used .
up’ for each resistor is called the voltage drop across that
resistor®.

When the resistors are connected in a series circuit, the
total resistance is equal to the sum of all the resistors. This.

rule can be shown as follows:

Rtotal = Rl * R2+R3+-u-u

. 1.2 REREE to introduce a resistance into a circuit 2
desire B35, 2.3XH such BRI E N4 7E a resistance Z {7
BEE5 0 3, 3.00%5 478 551E connected together B iE,
488 two such resistors, 4, XA EiERE e there is B4
HE7 5. XHsame B4 fEH 2R 6. XHE force &
WiERZE? B4 7. used up REES WAL, 1EEE, &
B O“BriEEm” ., “BTRAREH” . 8. XH that fEH4f? B

L XEFTEREIE across that resistor 24841 HH
L ik



PARALLEL CIRCUIT

In a parallel circuit, the electrons can follow two or more
paths at the same time from the high-' to the low-potential

‘point. Figure 2 shows such a circuit. The electron stream

Figure 2. The parallel circuit, showing two re-

sistors connected in parallel.

flowing from the high-potential (negative) point divides at
X. Part flows through resistor R,. The other flows through
resistor R,. Both parts of the electron stream join at Y and
the combined stream then flows on® to the low-potential
(positive) point.

Since current will flow more readily through a low-re-
'sistance than through a high-resistance path, if R, has twice
the resistance of R, twice as much current will flow through

R, as through R,*®. Thus, if the total current is equzl to nine

F: 1, high- 5 H& %7 potential —3F, El high-potential, 2, flow
on 24, #ER “4kLAish”, 3. twice as much curreat - as
through R,,  “HEIR, Fifg A SM0M %+, ” as much -
as R R —HE
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amperes, six amperes will flow through R, and three amperes.
through R,. Sing each resistor has the same difference of
potential between its ends, the \;roltage drbp across each re-
sistor is the same.

‘When resistors are connected in a parallel circuit, we do
not add their resistances to obtain the total. Instead, the
total resistance for several resistors in parallel' is deter-
mined by the following formula:

1 1 1 1
= + + 4+ eoven .
Rtotal R 1 R 2 R 3

1. XEEFAIIBEEEIE, for several resistors £l in parallel,
REMNH2KR55? AR BAE?
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alternate ['o:ltaIneit] v.
alternating current

ampere ['®empes] n.
area ['eoria] n.

attract [o'trekt] vt.
battery ['b&)t'e’);“i]‘ n.

bulb [balb] n.

.capacitance [ko'p®sitans]
capacitor [ka'p®site] mn.
capital letter ['kapitl 'leta]

.cause [koiz] vt. n.

.certain ['saitin] a.
charge [tlazd3] vt. no.
circuit ['sarkit] n.

close [klouz] vt. a.

close circuit
combine [kom'bain] vt.
.conductor [kon'dakta] n.
connect [ko'nekt] vt.

create [kri'eit] vt.
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current ['karont] n. = Wi, MW, B

define [di'fain] vt. HME, TEX
desire [di'zaia] vt. M, &3, BR
determine [di'taimin] vt. Hets, WE
diagram ['daisgrem] n. K, ®i#
dielectric [daii'lektrik] n A R
direct [di'rekt] a. HL&N, HEMN, EEN
direction [di'rekfon] mn. Fm, AL

in the direction of - [ -« 5 Ii]
divide [di'vaid] vt. 4, i %, By, o

Frs B
drop [drop] n. .ty PR, ETEEES
electrical [i'lektriksl] a. Y V
electricity [ilek'trisiti] n. M, HeE
electromotive force Ha, 2y
[i'lektroumoutiv foIs]

electron [i'lektron] n. T
entire [in'tais] mn. 4, 24, e, B
equal ['itkwsl] a. MZ ), %
equation [i'kweifan] n. il W
field [fizld] =n. %, M H, A
figure ['figa] n. G E]
flow [flou] vt. n. W, Wzh, Hls HaE
follow ['falou] vt. 5, BE
force [fois] vt. n. Mg, ffs h, RJ1, MR
formula ['formjula] n. AR
free electron BHBF



