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Unit One

Beforé Reading

1. Look up the following words in your dictionary .

qualiiatik?é. quantitative, postulates, deductions.

2. Read the passage and underline the following information in the text,
" (1)In what sense mathematics is called the language of science?
yiz(Zx)Wha‘t' is the difference between a scientifi¢ theory and its correlated mathematical sys-

tem? .

(3)“Discoveries in science sometimes advance so rapidly that an adequate mathematical

system lags behind. "What is your understanding of the sentence? Cite an example in point.
Text

MATHEMATICS AS A LANGUAGE OF SCIENCE®

A branch of science deals with a class of things. the changes in the members of the
class, and the relations between these members. Thus the ideal form of a natural science is
the same as that of mathematics. The objective in natural science is to discover relations
which assert that when an event P is present in a situation, then the event Qalso present. As
a branch of science advances from a descriptive and qualitative stage to one where the rela-
tions can be expféssed in a quantitative and explanatory manner‘”’, the science assumes a
maghematical form. Astronomy at one time was a descriptive science, but work of Kepler
and Newton established foundations, by means of which the laws of the motions of the heav-
enly bodies® could be expressed mathematically. It is in this sense that*’ mathematics is
sometimes called the language of science. When the postulates of a branch of science satisfy
the requirements of the postulates of a branch of mathematics,.then the hypothetical proposi-
tions of that branch and the deductions from them can be used in the verification of prediction
of. the propositions of the corresponding branch of science. _

One difference between a scientific theory and its correlated mathematical system is
that, if the mathematical deductions predict phenomena which conflict with experiment, then
some or all of the initial postulates of the scientific theory must be modified or discarded® ;
but though the physical theory has failed, the mathematical system is not discredited, re-

(6>

maining as consistent as ever®. It has served one of its purposes in bringing to light the in-

1



adequacy of the scientific hypotheses.

At times. developments in mathematics have far exceeded the needs of aﬁy concrete sci-
ence. properties of conic sections discovered by Appollonius. a Greek mathematician. were
not applied until Kepler made use of ellipses to describe the motions of the planets around the
sun. On the other hand. discoveries in science sometimes advance so rapidly that an adequate
mathematical system lags behind. Important mathematical theories. developed as abstract
sciences from apparently quite arbitrary sets of postulates. have later proved to be useful
tools in applications of mathemarics. It was from a study of algebraic equations that mathe-
matician was led to predict that only 32 types of crystals would be found in mineralogy. Con-
ical refraction of light was predicted by Hamilton from his mathematical study. before it was
observed in the laboratory. ‘

Mathematical deductions suggest experiments and also mathematical tools developed for
the purposes of science have turned out to be powerful stimulus for growth in pure mathe-
matics. The study of the flow of heat in a metal plate led the physicist Fourier to the inven-
tion of a series which not only solved complicated problems in the study of heat but also gave
great impetus to the development of pure mathematics.

Science and mathematics advance in paralleled columns each assisting and stimulating
the other-the hypothetical propositions of mathematics are called into play when the general-
izations of science take on a quantitative form and frequently suggest new experiments;
while, on the other hand, complexities in observed data of science stlmuiate the development

of mathematics and bréaden its foundation.

New Words and Phrases

postulate ['postjuleit] n.& v. 2%, R ellipsis (pl. ellipses) [i'lipsis] = =

w.B]E wE | "
proposition [propa'zifen] n. EH crystal ['kristl] »n. ZEfHE, KK
verification [verifi'keifon] 2. HEBH.JE mineralogy [ mina'reeledsi] n. Fi%
5 - conical ['konikel] ‘a. [E#ECKITEIM
correlate ['korileit] wv. {FHIMEE refraction [rif'rekfan] ». HFHP
modify [‘'modifail v. T HE,8H stimulus ['stimjulas]{pl. stimuli) n.  #
discard [dis’ka:d]v. EF.ER R HBUR LR 3 *
discredit [dis'kredit] " v. fFEE impetus ['impitas] a2, - AW H.
as ever {IH, BN ‘ {2t . B '

bring sth. to light FRXEZBEHE.BE call into play fHSh4E . iEBh//RIE, Zﬁﬁ.
xE : . ' Wah. Kah

conic section ['konik] »n. PEREK.— take on %iﬂ(ﬁﬁﬁ#hﬁ-ﬁ(ﬁ*ﬁﬁ)

B

g datum (pl. data) ['deitom] n. ¥#



Notes to the Text

(DFBXEEEES LB - FRAFIMNEFRARKEYRER . HHABR.
1979 £,

(2)As a branch of science advances from a descriptive and qualitative stage to one where
the relations can be expressed in a quantitative and explanatory manner.

Where clause B3 £ 4> 4] . where % £81i7 . & X A% F in which, j& where .7 when
1 why, X3 RBHAZEE X LMY F— g8 N iFl +which”41 .,

(3) --but work of Kepler and Newton established foundation, by mean of which the
laws of the motions of the heavenly bodies«:+

HEXESE - RERAXAPHIRE. XHFRIT(EER which )T S RNES
A8 (30 by means of , as a result of Z) R MAN X BRRBEFZ B SHEGA . WETREHR
s RE ERE S P Ry

The material of which the apparatus is made is a good non-conductor of heat.

The speed at which the coding can be done depends on the speed at which the operator
can work. ,

ERE—BH of £ EFEMAY is made HX; P _H A ar. BE5HEHY the speed HK,

(DTt is (was)+--that ZIRIETE ., BERIAE B BRIFIE 3RS E W] LA 4R T 217
B, e LR AEFEH G, W

It is in this sense that mathematics is sometimes called the language of science. (IER7E
XFEX L BEARERAIPENES D

It was from a study of algebraic equations that mathematician was led to predict that

It was when she was about to go to bed that the telephone rang.

SHHE G5 REEE it AKX FEHETIE 0, LR

It is surprising that Mary should have won the first place. JEX £1&)

It.is: Mary that has won the first place. (43R4 FiF it)

FERX H5r AP that-25) FBEX R HH that-20 8], K.

It is money that is most needed. (43 34/5)FH that 434])

This is the money that is most needed . (3 F4534))

(5)++ then some or all of the initial postulates of the scientific theory must. be modi fied
or discardedy ++-

B XE-RIERAZREY. FEHU Aﬁiié,lﬁntﬁﬂﬁ)‘cii.ﬁﬁ}ﬁﬁﬁ%ﬁﬁzo
XXRBHEXENFLZ—.

(6)+-- remaining as consistent as ever (4} i7 B 1ERE . BAHBESNE )

BHEIEH X~ SR AREBEFEDHRAGIER. MRS JEEE. RIF.RIB.
EiE R RIFIER.

. to be powerful stimulus (A E R 8. E&RIB)
each assisting and stimulating the other (J3Z £ AW, FRIE)



Exercises

I . Answer the following questions:

Why is mathematics called the language of science?
What is the ideal form of a natural science? why?
What is the objective in natural science?

What does the science assume?

What do mathematical deductions suggest? Why? -

o A w o e

Why do science and mathematics advance in paralleled columns?

k. True or False? If you think a statement is false, correct it and make it a true one:

1. As a branch of science advances from a descriptive and qualitative stage to.explapatory
and quantitative one, the science assumes a mathematical form. - .

2. The law of the motions of the heavenly bodies could be.expressed mathematically.

3. I the postulates of a branch of science fulfil the requirements of the postulates of a
branch of mathematics, the hypothetical propositions of that branch and the deduc-
tions from them can be used in the verification of prediction of the propositions of the
corresponding branch of science. ’ .

4. If the mathematical deductions predict phenomena which conflict with experiment,
some or all of the initial postulates of the scientific theoty must be changed and get rid
of. , o

. 5. Properties of conic sections were discovered by Appollonius and .were: not applied
when Kepler made use of ellipses to describe the motions of the planets around the

sun.

N . Translate the following into English.

1L BRIOETALE— MNP ERIEBESR. :X*#KLEK‘KN&ME! n”ﬁﬁ&&ﬁ*
T — R IR BB A T 12 .

2. ﬁ%ﬁﬁﬁﬁ%ﬂﬂ%ﬂ*ﬁéa"friﬂﬁ#ﬁﬁ%iﬁﬁ*ﬁﬂﬁ’?‘$$$Bﬁﬁt%ﬁl{ﬂﬂ’f

3. MER—TBRNE. FEHET . H¥REMKANERE T Eﬂ?ﬁﬂ]ﬁ‘l%ﬁ\
RAMEFA—TTREBFHRE.

4. B—AHBRK (equation) AR K H R MWy (H. §f&§ﬂﬁ—*ﬁ,ﬁﬂ]‘:‘i‘%%?ﬁﬁlﬁ
(term) , HR R AMBMETBAN -8, ATTEXRATFTFHFERIF AN Y
.

IV. Franslate the following into Chinese .

Mathematics Comes from Practi¢e
i . | i gl nn . "
Engels said y“Like all otfxer science, mathematics arose out of the needs of men. ” From .
‘ . v



the very beginning. mathematics was the direct or indirect attempt to satisfy a definite need
in production.

In his social practice, man began to feel the need of counting things and calculating the
volume of a container. From this early need came the:concepts of number and shape. Then,
geometry developed out of problems of measuring land, and trigonometry came from prob-
lems of surveying. To make calculation simpler. man learned to use symbols too., and alge-
bra came into being as a result.

In elementary mathematics, we deal with constants only. With the rapid development of
industry in 17th century calculating with constants could on longer satisfy the needs of pro-
duction. Many new problems in production called for a solution. To solve these problems.
man began studying variable quantities and motion. This leap from constants to variable
quantities brought about a new branch of mathematics-calculus.

In a word, mathematics comes from man’s social practice. In studying mathematics,we
must combine theory with practice. We must make mathematics serve socialist construction

of our country.

V. Multiple Cheoice :
1. The Millers live _ 1614 Maple Street.

A. on B. at C. in D. of
2.1 don’t know what I'd have done if 1 to make that decision,

A. would have . . B. had had C. have had .D. did have
3.1 wish that 1 to the concert last Friday.

A. could go B. could have gone C. have gone D. went |
4.1 helped with the Johnson report because I was in charge of the work on it.

A did B. doing C. being done D. that did
5. The examination wasn’t very difficult, but it was long.

A, too much B. so much C. very much D. much too
6. That house was expensive.” It cost .

A. a fortune B. expensive C. expensively = D. highly
7. The day’s work __ _+Mary and Mable are playing cards.

A. are done o B. doing C. done D. did
8. My wife bought the blue rug, but I _ bought the brown one.

A. will rather have B. rather had

C. would rather have D. would have rather

9. The.Roxy, Theater is Fourth Avenue. ;
A, at B. on C.down from D. across

10. He triéd many times to sneak across the border to a neighbouring country,

each time. ’
A. having been caught ' B. only to be caught
C. always being caught D. unfortunately caught



11. Fred seems very clever. His ideas led to a pay raise.

A. his awarded B. his being awarded

C. him to award D. him to be awarded
12. Someone will have to teach Helga tennis,

A. how to play B. how play C. play D. plays
13. I’ll walk the corner with you.

A. until B. at C. as far D. as far as

14. It everyday so far this month.
A. is raining B. rained C. rains D. has rained

15. The kerosene lamp., its chimney to help control air currents.. was a big im-
provement over the candle.

A. but B. which C. with D. has

V1. Error Correction.
1. Rumor has this that there will be a strong earthquake,

A B C D
2. Upon a receipt of your reply we will forward the package.
A B C D
3. Our country is quite fortunate of having very large potential energy reserves in

, A B C D
coal and uranium, , .

4. People will be able to fly from one planet to another in nasty little arrow-shaped

A B
tubes. I say “people” because I have no intention to be one of them.
C D
5. The more subtle message is that the presidént has succeeded in guaranteeing a
A . B
smooth transfer of power to his equal pragmatic chosen successors. .
C D
6. Rumors that the First Lady is ill have circulated since she had begun to
D

A B C -
lose weight noticeably last year. v

7. He told me that he had been lame ever since he had been knocked off his bicycle

A B - C
fifteen years ago. )
D ,
8. Compared with coal burners,nuclear power plants generate fewer waste.
A B C - D
9. The public chief concern about nuclear energy revolves around the waste problem.
A B C - D "
10. There were probably as many facts known about Reagan’s life and career. when
A B
he took office than any recent President’s.

C D A



\l. Cloze;
In 1953.a diver in the South Pacific went deeper into the ocean than he had ever done be-

fore.in an atrtempt to break the world record. He came to a ledge (F& & ) .near 1 was

a great hole in the ‘2 bed. The hole looked dark and 3 . Close behind the div-

er was a shark ,fifteen feet 4 « which had been watching him. Now the diver 5
__ something else moving. It was a great flat creature 6 anything he had ever seen
before sbrown 7 colour and with ragged edges. ‘

This creature glided from the 8 of the hole up towards the shark. It reached the

shark and. 9
creature. The 11

moment later.the shark had vanished, 10 up by this awful

stood very still ,careful not to attract its 12 . He watched it
sink slowly downwards 13 the depths of the hole.

In the 14 of the Pacific Ocean,off the coast of Australia.many divers have

15 . Their bodies have never been found. Perhaps, 16 that shark ,they have been
swallowed = 17 by dreadful creatures from the 18
19 such strange creatures exist,perhaps there are 20 things as sea ser-

pents too.

1.A.it - B. which C. by D. him

2. A.stone B. water C.sea D. flowers

3. A. frightening B. deadly C. awkward D.harsh

4. Allong B. large C. high Dideep

5. A. heard B. saw C. thought D. realized

6. A. just like B. bigger than C. as big as D. much big than

7. A.of B.in C. with D. for

8. A. opening B. end C. base D. darkness

9. A. some B. another C. that D. one

10. A.beaten B. raised C. swallowed ‘D. caught

11. A. diver B. shark C. thing D. creature

12. A. notice B. attention C. concentration D. interest

13. A. from B. through C.into ‘D. by

14. A. center B. waves C. waters D. bed

15. A. missed B. disappeared C. escaped D. lost

16. A. for B. by C. with D. like

17. A.in B. together C.up D. before

18. A. coast B. land C. depths - D. waters

19. A. Though B. Even C. I D. When

20. A.such {5 B.same C. those D. many



Reading Materials

I. Measurement e

In the development of the physical sciences, we observed a rapid intrease in scientific
achievements after man began basing his conclusions upon experimental facts instedd of upon
inferénce. Experimentation, however. shows a quantitative study of some aspect nature.
and the important part of such a study is the measurement of the things with which it deals.
Measuring a‘ﬁy guantity means comparing it with an accepted unit as a standard, and finding
out how many times larger or smaller it is than the standard unit. The length of an object is
measured by finding how many times longer it is than some standard unit‘of length. For ex-
ample, if this book were taken as a standard . and laid end to end five times along a desk sur-
face. we know that the desk is 5 book-lengths long. If this book is laid down end to end five
times and it does not quite reach the other end of the desk, we say that its length'is a little
over 5 books. In scientific work this “little over” part is not accurate enough. To be more ac-
curate, we must measure what fractional part of the book the desk exceeds 5 book-lengths. If

we measure the desk to be 1/5 of a book longer than the 5 book-lengths ,we say its length as

5 -é— or 5.2 :b__.ook-lengths. A more accurate measurement could be made by suvbfdividing the

book into ten equal parts. We would measure the desk to be a little more tlj\a‘nJS. Zi,books
long. Again we would have to measure the fractional part of the subdivisianby which the
desk is longer than 5. 2 book-lengths. If we found the fractional part as 1/ 2 a subdivision,
we would write down a length of 5. 25 books. The last measurement is obviously far more
accurate than those for the larger units. The greater the accuracy needed, the sxhaller the
subdivision must be. ; _ |

The weight .of an object is similarly determined by finding how much heavier it is than
some accepted standard weight unit. For example, if a piece of copper is four times as heavy
as a standard poupd, its weight is 4 pounds. Also, the smaller the subdivisions we have for

the standard weight, the more accurate the weighing can be made.

Answer the following questions .
1. What does man base his conclusions upon?
2. What does measuring any quantity mean?
3. How is the length of an object measured? Cite an example in point.
4. How iy the weight of an object determined? Cite an example in point,. -

I. Why Do We Count Things in Groups of Ten

Why do we count things in groups of ten? The reason is that we have ten fingers. Long
ago, when people had to count many things, they matched them against their fingers. First
s .



they counted out enough things 1o match the fingers of both hands. Then they put these
things aside in one group. If there were more than ten things to count. tﬁey formed more
groups. We might call our numbers two-handed numbers, because they grew out of counting
things on two hands.

Some people had one-handed numbers, too. Because there are five fingers on one hand,
they counted things out in groups of five. One-handed numbers were used by the people who
lived in Italy over two thousand years ago. We call their written numbers Roman numerals,
which we use even today. In Roman numerals, 1 stands for one, and V stands for five . To
write six, the Romans wrote V1, which means five and one. A long time ago, when people
did not wear shoes, they could use their toes for counting, too. So some people had a bare-
foot arithmetic. They counted things out in groups of twenty.

Sometimes people counted things in groups of twelve. We still: use the twelve-in-one-
group system for some purposes. When we measure time with a clock, we count the hours
from one to twelve, and then start with one all over again. The twelve-in-one-group system
has left its mark on the English number-names, too. In English there is a word for each
number from one to twelve. To name higher numbers above twelve, ten-in-one-group sys-
tem is used.

Thousands of years ago there was a tribe who used to count things in groups of sixty.
And we still use the sixty-in-one-group system when we measure time. There are sixty sec-

onds in a minute, and there are sixty minutes in an hour.

Answer the following question .
1. Why do we count things in groups of ten?
2. How many ways did people count things long ago?
3. What might we call our numbers? Why?
4. Who used one-handed numbers?
5. What are Roman numerals?
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Unit Two

Before Réading |

1. Make sure you know the meaning of the following words. If there are any you are not sure
of ,look them up in your dictionary and make a note of their meanings.
pioneer ,embryo,starship,generation,opera. ,

2. Before reading the palisage ,work in small groups to discuss the purpose of a space travel-

ling and what a starship would be like.

TEXT

SPACE TRAVEL

The history of space travel is the history of man’s age-old dreams of flight. However not
until the middle of the 20th century did i1t become possible to send-man’s tools and-man him-
self outside his planetary home,the earth,to investigate the space environments.

The chief difficulties that had to be overcome in space travel were;how to escape the
earth’s gravitation pull,how to stay in orbit and how to return safe’fy to earth. Among others
the last one you might thnk is more important. But why should man return back to earth,
how about the idea that flights to other planets or stars of our galaxy by manned starship but
not return?

The two slow methods for reaching the stars are the starship where the crew sleep for
centuries of thousands of years.and the ‘generation’starship.

As regards the first system,you may already have read how it has not been possible 1o
freeze animals (including humans) successfully for more than very short periods of time.
There does not seem,therefore,to be much hope of this system being used,although it is pos-
sible that some system where body processes are slowed down rather than stopped complete-
ly could be applied. )

But the most interesting form of ‘slow’ travelling takes p'lace on a generation starship.
The philosophy of this kind of travel is *What’s the hurry?’. If life on the ship is pleasant e-
nough ,why should i not be thought of as an actual world,where whole generations of crew
members live and die just as they would have done back on Earth’? A thousand —year voy-

age to new worlds orbiting other stars would come to seem quite realistic in these
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