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Unit One

Text
Mr. Adams:

Engineer:

Mr. Adams:
Engineer:

Mr. Adams:

Engineer:

Mr. Adams :
Engineer:
Mr. Adams:.
Engineer;

Mr. Adams:

Fundamentals of Electricity

Part One

I would like to talk with you about electricity, and I suppose
the best place to start would be to ask: what is electricity?
That is a hard question. We know a great deal of 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 e-
lectricity consists of a quantity or stream of electrically-
charged particles. These particles can be in the form of stored-
up energy or in motion®. '

So an electric current is the flow of charged particles?

That is right. Electric current can be AC or DC.

I know that these terms are abbreviations for alternating cur-
rent and direct current. ® But what do they mean?

In direct current the flow of charges, usually.electrons, moves
in one direction at a steady rate. In alternating current the
charges flow first in one direction and then in the other, re-
peating this cycle with a definite frequency.

I’ve often heard people use the term sine wave when discus-
sing AC. What is a sine wave?

It’s one type of waveform. This waveform graphically repre-
sents the time-varying behavior of a sinusoidal current®.

I infer from your discription that it keeps repeating itself over
long periods of time, Is that correct?

Yes. Each repetition is called a cycle, and the amount of time
is taken for a wave to undergo one cycle is its period.

It would seem to me that the shorter the period of the wave,

the more cycles per second it would have.
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Engineer:
Mr. Adams:

Engineer:

Mr. Adams:

Engineer:

Mr. Adams:

Engineer:

Mr. Adams;

Engineer:

Mr. Adams:

Engineer:

Mr. Adéms:

Engineer:

Mr. Adams:

Engineer:

Correct. The number of cycles per second is the wave’s fre-
quency measured by hertz (Hz).

I assume we can start measuring the current at any given in-
stant in time and still be able to determine the period. ©
Correct. In fact, any given instant in time for a cyclical wave-
form has an associated stage of wave development known as
the phase of the wave.

I think I understand that. Now can you tell me what conduc-
tors are?

Conductors are §ubstances that can easily carry an electric cur-
rent. ® Insulators, on the other hand, are substances that do
not easily conduct an electric current. For example, copper is
conductor, and glass is an insulator. A conductor forms a def-
inite path, called a circuit, through which charges flow, and
insulator confines electricity to the circuit.

What causes current to flow?

Voltage, or EMF, which stands for electromotive force. @
There are many different devices used to create an EMF.
Would batteries and generators be examples?

Exactly. '

If voltage causes curreﬁt, then more applied voltage should
cause more current to flow. Can we calculate current flow if
we can measure the ap;ﬂied voltage?

Yes. In fact, the ratio of voltage to current remains constant
for most materials. This ratio is known as the material/’s re-
sistance. Resistance is the electrical property of matter cur-
rent, )

What do the plus and minus signs indicate?

They indicate voltage drop. Note that resistance exists be-
tween two terminals.

What are the other electrical properties of matter?

All materials have the properties of capacitance and induct-
ance. ® Capacitance is the ability of a material to store char-

ges. It is defined as the ratio of voltage across the material to



Mr. Adams:

Engineer:

the amount of charges stored. Inductance is the ability of a

material to store energy in a magnetic field. Magnetic lines of

force are caused by a flow of charges through the material. In

other words, it is the ability of a material to act as a magnet

when the current flows through it. Inductance is defined as

the ratio of the concentration of magnetic lines of force sur-

rounding the material to the amount of current flowing

through it.

Could we say that capacitance refers to the effect of static

charges stored by a material, while inductance refers to the

charges moving through a material?

That’s absolutely correct.

New Words and Expressions

electricity

charge

all sorts of

define

consist of

particle
alternating current(AC)
battery
capacitance

circuit

conductor

cycle:

direct current(DC)

electromotive force(EMF)

electron
frequency
"generator
hertz (Hz)
inductance
insulator

lines of force

n. B, B2
n. BLf
BHRERR
v, KB X TR B
v, B F
n. BLF

n. A W.H
n. B

n. A

n. B

n. Sk

n. &3

n HIH
n. BFH
n. BF

n. R

n. RELHL
n. #HE&

n. LR

n. B K
n. B 4%
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magnet : n. BEIK

magnetic adj. BEHER
phase n. ML
ratio n. WIE
resistance n. B
sine wave - n ERE
sinusoidal adj. IE%IBH
static adj. BEAR
terminal n. &g
voltage n. B
waveform - n B
property n. F¢ 1, FRE
Notes

1. We know a great deal of electricity, and we can make it do all sorts of
things, but it’s very difficult to define exactly what it is.

all sorts of: all kinds of

SMERINESBTRTHRE, FARMNTLHEEHERHSRHES, B
W e S 4 B 3R

2. These particles can be in the form of stored-up energy or in motion.

X T4t FHRETEHRE.

3. I know that these terms are. abbreviations for alternating current and
direct current.

be abbreviation for: be short for

291 8 3 6 R T R 38 I EL R LU R A 4 R A

4. This waveform graphically represents the time-varying behavior of a si-
nusoidal current,

AP b 60 TF 3% o B (R AR A O A

5. T assume we can start measuring the current at any given instant in

time and still be able to determine the period.

RN RATE ATE/E B 44 58 KO B 8] FF 46 0 R el 80, 3 B VT AR R S8

6. Conductors are substances that can easily carry an electric current.

SHRE-HBEZERBRNYE.

7. Voltage, or EMF, which stands for electromotive force.

R AR i 3 3 (EMP)




8. All materials have the properties of capacitance and inductance.
R R R A R fd R,
Exercises
1. Complete the sentences with the correct words.
(1) According to the passage, an electric current is the flow of .
A. sort B. stream . . C. energy . D. electrons

(2> The electrons first flow in one direction and then in the other in

current.
. A, direct B. alternating C. flowing D. sine wave
(3) The number of cycles per second is the wave’s which is meas-

ured by hertz.

A. frequency B. period C. IC D. AC
(4) Which of the following materials is not conductor?

A. copper B. glass C. water D. iron
(5) Inductors have the abilities to store energy in = fields.
A. magnetic B. inductance C. material D. - capacitance

2. Which of the following are elements and which are properties?
resistance inductor capacitor
resistor inductance capacitance

3. Fill in the blanks with the proper terms from the list,

capacitance insulator current resistance
_ static inductance  voltage . electron

D is a substance’s ability to oppose the flow of current.

(2) charges do not move.

(3YA(n) does not conduct an electric current easily.

(4) is the ability of a material to store charges. *

(5 __ causes current to flow,

(% is the ability of a substance to become a magnet when an
electric current flow through it.

) - refers to a direct flow of charges.

(8) A(n) = has a very small unit of charge.

4. Explain or write down the difference betweén the capacitance and inductance,

5. Translate the following English sentences into Chinese,

(1) All materials have the properties of capacitance and inductance,
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(2) Inductance is defined as the ratio of the concentration of magnetic
lines of force surrounding the material to the amount of current flowing

through it.

(3) Magnetic lines of force are caused by a flow of charges through the

material.

(4) In other words, it is the ability of a material to act as a magnet when

current flows through it.

(5) If voltage causes current, then more voltage applied should cause

more current to flow.

(6) Conductors are substances that can easily carry an electric current.
Insulators, on the other hand, are substances that do not easily conduct cur-

rent.

(7) In direct current the flow of charges, usually electrons, moves in one

direction at a steady rate.

(8) In alternating current the charges flow first in one direction and then

in the other, repeating this cycle with a definite frequency.
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