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Part | Science

Lesson 1 Forces Have both Magnitude and Direction

Probably the simplest way to define a force is to say that it is a push or a pull' . However, when we
speak of a force being responsible for motion, it is not enough for us to tell only its magnitude if we want
to know what result it will cause. So if there are two pulling forces of equal magnitude, ‘the result they
bring about will have to depend upon the direction in which they are applied’ . Pulling directly upwards
on an object with a force of 10 kilograms can change the position of the object in a completely different
way than if the same object is pulled from one side with an equal force. Force is what is known as a vec-
tor quantity, that is, it has both magnitude and direction. In order to explain the effect of any force, both
its magnitude and direction must be known.

Very often two forces act on an object at the same time. In such cases it is often helpful to know the
resultant of these two forces, that is, the effect the combination of the forces produces’. If two separate
forces are applied in the same direction, it is easy to find out the resultant. The magnitudes of the two
forces added determine the magnitude of the resultant force.

There are also cases in which two forces acting on an object are opposite in direction. If two people
want the same object at the same time and are pulling on it in opposite directions, the motion of the ob-
ject is always in the direction of the person applying the larger force. A tug-of-war is an example of two
such forces. To determine the magnitude of the resultant force, the smaller force must be subtracted from
the larger in this case. ;

Sometimes there may be more than two forces acting on a body simultaneously. In such cases the re-
sult they bring about will be known only through analyzing concretely the magnitude of each of them and
the angles at which they act. So magnitude and direction are the two indispensable criterion in determin-

ing the effect a force will cause’.

New Words
1. define [difain] vt. R, %4 - FEX
2. responsible [ris'ponsibl ] a . FATBY, (BL) i FAEH
3. magnitude [‘\megnitjud] n. K/, B
‘4. apply [oplai] ve. BEFH, MEin
5. vector ['vekto] n. RE,mE :
6. resultant [rizaltont] . & 515 o. HEW, B
7. determine [di'tomin] v . Y5, B E



8. simultaneously [ simol'teinjosli] ad . [F]Bt & 4= (BR7FE7E ) Hb
9. analyze [‘enolaiz] vt. 7347, 5>

10. angle [‘=nel] n. i,/ E

11. indispensable [ indis'ponsobl] a. AN HRAMK , LT
12. criterion [krai'tiorion] n. #K#&, ¥E M|

13. concretely [ konkritli] ad. B

Phrases and Expressions

to speak of &3], R F|

(be) responsible for Xif:----+ 7 R/AE , 7
to bring about 5|8, =4 , $ 3

(be) known as BEFR K

to act on fEFF

a tug of war R L 5§

(be) subtracted from M\:+++- S

N N R W N =

Notes

1. Probably the simplest way to define a force is to say that it is a push or a pull,
R — 1 17 B 5 T B A O B KRR T B R R L
BHARER to define a force 1EE BB way, BARER 1o say 1EFIB,
2. So if there are two pulling forces of equal magnitude, the result they bring about will have to depend
upon the direction in which they are applied.
Bk, SR A B K/ANB S BB F7 , oA M BR e T3 5 4 17 B9 95 o
%15 M4 they bring about 44 B T 3¢ & X1A which (2% that).
3. In such cases it is often helpful to know the resultant of these two forces, that is, the effect the combi-
nation of the forces produces.
EXFERT , FEXENHBE T, BXFA A BRI BV, R 251,
A it AR EE, SIARER to know the resultant Y ELiE £i5
4.So magnitude and direction are the two indispensable criterion in determining the effect a force will

cause.

BRIt , R /INFI 5 1 SR 8 5 7 B 7 A B A PR B TS T 43 S8 A3
Comprehension

1. Why is a force known as a vector quantity?

2. How can we find out the resultant of two separate forces which are applied in the same direction?

3. How can we find out the resultant of two forces which are acting on an object at the same time
and pulling on it in opposite direction? . -

4. Are magnitude and direction the two indispensable criterion in determining the effect a force will
cause? Why or why not?



Reading Material

Weight and Mass

Do you remember what weight is? Weight is the gravitational pull on an object. If, somehow, the
pull of gravitation changes, then the weight of the object changes. The mass of the object, the amount of
matter it is made of, does not change.

If a bag of sugar weighs 6 kilograms on earth, what will it weigh on the moon? It will weigh one ki-
logram on the moon, 1/6 of its weight on the earth.

Here on the earth we usually talk as if weight and mass were the same thing. We use weight as a
way of measuring mass. On the earth this is very convenient. A mass of sugar that weighs 6 kilograms in
California will weigh about 6 kilograms in Hawaii or Canada or Germany because the force of gravitation in
each place is practically the same.

As long as we stay on earth, using weight to measure mass works pretty well. Now, however, men
have left the earth. Suddenly we realize that weight and mass are not the same thing! Away from the
earth, the force of gravitation changes. As the pull of gravitation changes, weight changes, but the mass
of an object stays the same anywhere in the universe whether it is on earth, on the moon, in a spaceship,
or on Mars.

Have you wondered why the pull of gravitation on the moon is only 1/6 of the pull on the earth? Here
is a reason. When the mass of an object is greater, its gravitational pull is greater, when the mass is
less, gravitation is less. The moon has less mass than the earth. Since the moon has much less mass than
the earth, it has much less gravitational force than the earth.

It is important to remember the difference between mass and weight. Mass is a basic physical con-
cept having to.do with the amount of matter involved, while weight is a more complicated concept than
mass in that it involves not only the amount of matter, but also the gravitational attraction of the earth.



Lesson 2 Robots

Not long ago, the only time you’d see a robot is when you were reading a comic book or watching a
science fiction movie such as Star Wars' . Today, however, science fiction is fast becoming science fact.
Robots are starting to make their presences felt in our everyday lives. These robots come in all sizes, sha-
pes and colors. They all have the same type of “brain”—tiny silicon chips imbedded with thousands of
electronic pathways. These kinds of chips also serve as brains for microcomputers.

Factory robots: But robots do more than 'microcomputers. They not only “think”, but they also
sense, respond to, and alter their surroundings.

Industrial robots perform a variety of jobs that are often boring and sometimes dangerous. These jobs
include loading and unloading machinery, spray-painting, and arc welding.

Robots are so good at these jobs that there may be between 100,000 and 200,000 of them hard at
work by 1990.in the US alone. By that time, the United Auto Workers (the auto workers union) predicts
that assembly line work performed by human beings will be cut in half® .

Home robots: Robots are also coming to American homes, though not as quickly as they are invad-
ing factories. These robots aren’t as friendly and bright as those of Star Wars®. But, their makers claim
that today’ s home robots can walk (actually roll), sense objects in their way (and sometimes crash into
them) , and even carry objects (which they sometimes drop) . Well, Nobody’s perfect.

We may joke about home robots today, but someday they may see and hear better than humans do.
We humans can only see certain wavelengths of light, and hear certain frequencies of sound. That’s be-
cause our eyes and ears have\limitations. Robots, however, need not have the same limitations ‘we have .
Robots may also be equipped with sensors that pick up information human can’ t—such as radio waves, or
ultraviolet light.

New Words

robot [ roubot}n. HLEE A
comic ['komik |n. HEFEE ;0. BRI
fiction [ fikfon]n. HEH, 48
science fiction Bl £]48
silicon [silikenn. [fk ]%E
chip [tfipln. A, 4, V18
imbed [imbed]vt. 3 & .- K A
perform [ po'fom] vt . 58 %, 4T
electronic pathway HiF 48 %

. alter [olto]wr. BRAE, B 3h

. microcomputer [ ‘maikroukem’pjute] n . ##L
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12. load [loud]vr. %8;n. ffr, A
13. unload [‘anloud]v. %

14. predict [pridikt]v. FIE

15. spray-painting M %8

16. welding [‘weldin]n. f5#, #HH

17. arc [akln. HEIK,HK

18. arc welding HE YN 4E

19. invade [in'veid vt . FA , i 450

20. frenquence [ ‘frikwons |n . #HF

21. sensor ['senso]n. f&Ja%

22. ultraviolet ["altro'vaidlit] @ . %4 (4% )H)

Phrases and Expressions

1. ecrash into & I, @A -
2. be equipped with %&£«
3. pick up W H;

Notes

‘1. Not long ago, the only time you’d see a robot is when you were reading a comic book or watching a

science fiction movie such as Star Wars.
AXH, RNRARER —FEFER R E BRI R XA B A REE R,
(1) you’d see a robot & E1&M A, B time
(2) M\ when you were 55318 M 4],
(3) Star Wars RHEZ %, HEH“BERAR .
2. By that time, the United Auto Workers (the auto workers union) predicts that assembly line work per-
formed by human beings will be cut in half.
KERFETLAKRSSWE, AL L T ASB LB —%,
(1) that assembly line--in half %1% M\ fi], F A performed by human beings 3t 254} i7) 45
BRI BEE , B work.
(2) the United Auto Workers: £ EKZE T ABES L,
3. These robots aren’t as friendly and bright as those of Star Wars.
XYL AR BIERAR” o AR LA 88 A TR A AFROFIBET
XA friendly B34 “FEFI”, bright BN “TEBAM AR, 5633 0 FROMBET”,

Comprehension

. What jobs can factory robots perform?
. Are home robots as friendly and bright as those of Star Wars?
. Can today’s home robots walk the same way as a man?

A W N =

. Can home robots see and hear better than humans do? why?



5. Have you seen a robot?” When and where?

Reading Material

Applications of Industrial Robots

Industrial robots are general-purpose, programmable machines possessing certain anthropomorphic
characteristics. They are most likely to be economical and practical in applications with the following
characteristics ;

1. Hazardous working conditions. In job situations where there are potential dangers to a human op-
erator or where the workplace is hot and uncomfortable, industrial robots are likely candidates for the job.

2. The job is repetitive. Even if the cycle is long and involves a sequence of many separate moves,
an industrial robot may be feasible. One requirement is that the sequence of actions must not change from
one cycle to the next.

3. The workpiece to be moved is heavy. Some industrial robots are capable of lifting items as heavy
as several hundred kilograms.

The tasks performed by industrial robots would include the following more typical applications

Part handling: A large variety of pick-and-placer jobs, moving workpieces from one location and
repositioning them at another location.

Machine loading and unloading: The types of production equipment involved include stamping
presses, forge presses, die-casting machines, and most types of metal-cutting machine tools.

Spray painting: The spray paint nozzle is attached to the robot’s arm. The am is programmed to
move through a sequence of continuous-path motions to complete the painting operation.

Welding: Both spot welding and continuous welding.

Assembly: In simple mechanical assembly, robots perform operations which are basically an exten-

sion of their pick-and-place motions.



Lesson 3 About Electricity

If you were thirsty, and took a cup to the kitchen sink, you might first turn the tap on just a little
way, so that only a thin stream of water came from it. Then you would turn the tap a bit farther. Not only
would there be more water, but also it would come out with greater force. If you turned it on as far as it
would go, you would get no water in your cup at all, for it would come from the tap in so powerful a jet
that it would bounce straight out of the cup again, and most likely drench you. :

In that stream of water, then, are three things-or rather, two things and their result. F irstly, the
amount, or quantity, or current, of water. Secondly, the pressure pushing it. And thirdly, the power of
the jet, which is the result, or product, of the current of water and the force pushing it.

Electrical power: Although this is not quite the same as in electricity, it helps in understanding
amps, volts and watts. The volt is the unit of electrical pressure, or force. The amp (short for ampere )
is the unit of electrical current, while the watt is the unit of electrical power-.

A watt is the power given by an ampere of current flowing in a circuit at a pressure of one volt. So
the more volts and amps there are, the more watts. As in that water tap, the more current there is, and
the more pressure, then the greater the resulting power.’

Resistance of metals: When you push a current of electricity through a wire, there is a kind of
push-back, called “resistance”, set up by the metal of which the wire is made'. Just as the units of
force, current and power have names, so has the unit of electrical resistance. It is called “ohm” .

Every metal has its own resistance to the passage of an electrical current through it." The lower the
resistance of a metal, the better it is as a carrier, or “conductor”, of electrical energy. Copper is a good
conductor, so, it is used in making wires, cables and overhead lines for carrying electrical current. Alu-
minum is another good conductor with a low resistance. Being light in weight, it is ofter used for overhead
lines, such as you see, slung in graceful curves between pylons, but being a soft metal it usually has a
steel wire core to give it strength’ .

Sometimes, however, wires of high resistance are put to special uses. When electrical energy is tak-
en up in overcoming the resistance of a wire, it produces heat. This makes the wire red-hot, as in an
electric radiator, or white-hot, as in the filament of a lamp. Thus from metals of high resistance, we can

get either heat or light for our use.

New Words
1. sink [sigk] n. YE%HE
2. et [dzet] n., v. W&t
3. bounce [bauns] v. P[H, 7 Bk
4. ampere [‘@mpes] n. %45 (H W EAL)
5.

drench [drentf] v. 18 E



6. volt [voult] n. R4 (H EHAL)
7. watt [wot] n. BUAF(HEZHERBAY)
8. ohm [oum] n. KK (HPH #47)
9. carrier [ keerio] n. Sk )

10. conductor [ ken'dakto] n. Sk, &k

11. cable ['keibl] n. T H48, 4 5 B 4

12. sling [slig] v. & F

13. pylon [‘pailon] n. &%, R4 3
14. radiator [ reidieito] n. EiPhEE

15. filament [ filomont] n. T %

16. red-hot 4H#H

17. white-hot 4 #

Phrases and Expressions

1.  or rather S %17 #b i}
2. setup 4y, A%
3. take up Uk

Notes

1. When you push a current of electricity through a wire, there is a kind of push-back, called “resis-
tance” , set up by the metal of which the wire is made.

2 H B A SRR, S — R e BEL A R FE R A W& R RPLRA =4 mHE T,

(1)M\ When 3 through a wire /2R 1E M 4],

(2Q)ZE XA called “resistance”, set up by~ it K48 , B RT Y a kind of push-
back. :
2. Being light in weight, it is often used for overhead lines, such as you see, slung in graceful curves
between pylons, but being a soft metal it usually has a steel wire core to give it strength .

FARERE, ¥ ATESHER, RS 1 R 1 IR B T kI 2 o] 5 Rt B
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Comprehension

- What does the author intend to do by using the example of turning on the tap of running water?!
What is volt?

. What is ampere?

What is the definition of watt?
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. Where does the resistance come when you push a current of electricity through a wire?



Reading Material
Switches and Fuses

An electric switch is often on a wall near the door of a room. Two wires lead to the lamp in the
room. The switch is fixed in one of them. The switch can cause a break in this wire, and then the light
goes out. The switch can also join the two parts of the wire again, then we get a light.

Switches can control many different things. Small switches control lamps and radio sets because
these do not take a large current. Larger switches control electric furnace. Other switches can control
electric motors.

Good switches move quickly. They have to stop the current suddenly. If they move slowly, an elec-
tric spark appears. It jumps across the space between the two ends of the wire. This is unsafe and it heats
the switch. Very big switches are sometimes placed in oil. Sparks do not easily jump through oil, and so
the oil makes the switch safer.

A large current makes a wire hot. If the wire is very thin, even a small current makes it hot. This
happens in an electric lamp.

The electric wires in a house are covered with some kind of insulation. No current can flow through
the insulation; so the current can never flow straight from one wire to the other. But the insulation on old
wires is often broken; then the copper of the two wires can touch. A large current may flow, and if this
happens, the wires will get very hot. Then the house may catch fire.

Fuses can stop this trouble. A fuse is only a thin wire which easily melts. It is fixed in a fuse-hold-
er. The fuse-holder is made of some material which cannot burn. A large current makes the fuse hot and
then it melts away. We say that the fuse “blows” . The wire is broken, and no current can flow. So the
house does not catch fire; but all the lights and electric fires go out because there is no current.

When a fuse blows, something is wrong. We must find the fault first. Perhaps two wires are touch-
ing. We must cover them with new insulation of some kind. Then we must find the blown fuse and repair
it. ‘

Some people get angry when a fuse blows. So they put a thick copper wire in the fuse-holder! Of
course this does not easily melt, if the current rises suddenly, nothing stops it. The thick wire easily car-
ries it. Then the wires of the house may get very hot, and the house may catch fire. Some of the people
in it may not be able to escape They may lose their lives. So it is always best to use proper fuse-wire.
This will keep everyone and everything in the house safe.



Lesson 4 Basic Components of a Digital Computer

The modem digital computer is an electronic machine that can perform mathematical or logical calcu-
lations and data processing functions in accordance with a predetermined program of instructions' . The
computer itself is often referred to as hardware, whereas the various programs of instructions are referred
to as software. This section will concentrate on the hardware.

There are three basic components of a general-purpose digital computer:

1. Central processing unit (CPU) .

2. Memory.

3. Input/output interface (I/0).
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Fig.4 -1 Basic components of a digital computer

The relationship of these three components is illustrated in the diagram of Figure 4-1. The central
processing unit is often considered to consist of two subsections: a control unit and an arithmetic-logic
unit (ALU) . The control unit coordinates the operations of all the other components. It controls the input
and output of information between the computer and the outside world through the I/0 interface, synchro-
nizes the transfer of signals between the various sections of the computer, and commands the other sec-
tions in the performance of their functions®. The arithmetic-logic unit carries out the arithmetic and logic
manipulations of data. It adds, subtracts, multiplies, divides, and compares numbers according to pro-
grammed instructions. The memory of the computer is the internal storage unit. Finally, the input/output
interface provides the means for the computer to communicate with the external world. This communica-
tion is accomplished through peripheral equipment such as keyboards, printers and so on. The computer
may also be connected to secondary memory (e.g. , tapes, disks, etc.) through the I/0 interface of the

computer-.



