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Unit Ome

Before Reading
1. Look up the following words iu your dictionary:
descriptive, explanatory, qualitative, quantitative, postulates, deductions
2. Brad the passage again and underline the following information in the text:
(1) In what sense mathematics is called the language of science?
{2) What is the difference between a scientific theory and its correlated
nathematical systern?
(3) “Discoveries in science sometimes advance so rapidly that an adegnate
o athemnatical system lags behind.” What i 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 forrn of a watural
science s the same as that of mathematics. The objective in natural science s to
discover relations which assert that when an event p is present in a situation, then the
event @ also present. As a branch of science advances from a descriptive and
qualitative stage to one where the relations can be expressed in a guantitative and
explanatory manner, the science assumes a mathematical form. Astronemy at one time
was a descriptive science, but work of Kepler and Newton established foundations, by
means of which the laws of the mobtions of the heavenly bodies could be expressed
snathematically. It is in this scnse 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 propositions 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.

COne difference between a scientific theory and its correlated mathematical system is
that, if the mathernatical deductions predict phenomena which conflict with experiment,
then some or all of the initial postulates of the scientific theory must be modified or
discardedd; but though the physical theory has failed, the mathematical systein & not
discredited, remaining as consistent as ever. It has served one of its purposes in bringing
to light the madequacy of the scientific hypotheses.

At times, developrnents in mathematics have far exceeded the needs of any
roncrete science, properties of conic sections discovered by Appollonius, a Greek




mathematician, were not applicd untit Kepler made use of ellipses to describe the
motion:s  of the planct: ajound the sun. On the other hand, discoveries in science
sometirnes advance so aprlly that an adeguate mathematical systern lags behind.
Important mathematical theories, developed as abstract sciences from appwrently quite
arbitrary sets of postulates, have later proved to be useful tools in applications of
mathematics. It was from a stady of algebraic equations that mathematician was led
to predict that only 22 types of crystals would be found in mineralogy. Conical
refragtion of light was predicted by Hamnilton from his mathematical study, before it
was obwerved in the laborntory,

Mathematical  cdeductions suggest  experiments  and also mathematical tools
developed for the purposes of science have turned out to be powerful stimulus for
growth in pure mathematics. The study of the flow of heat in a metal plate led the
physicist  Fourler  to the inveution of a serics which not ondy solved complicated
problems in the study of heat but slso gave gieat impetus 1o the development of pure
rmathematics.

Science and mathematics advance in paralleled columns each assisting and stimulatiug
the other — the hypothetical prepositions of mathematics are called into play when the
generalizations of scdemce take on a quantitative form and frequently suggest new
experiments;  while, on the other hand, complexities in observed data of science
stimulate the developrment of mathematics and broaden its foundation.

New Words and Phrases
objective 1. HE): 5
assert v, WPE: ¥¥%

astronomy 0. KA
at one time Bt Mard i
heavenly body g

postulate  n. & v. wig. fid #JE
hypothetical — a. B

proposition o. SEH

verification  n.  {FRY, il

correlate v, FEH R

conflict (with)  v.  #hk

modity V. AW PR

discard v, £33, Pk

discredite V. 183

com=istent  adf e Y

a8 ever I, B

hypothesie (pl. hypothoss:) I, Bz BiR
at times a4 i |
bring sth. to light Y LYK RERLH
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conic section  n. B nheg: ik
ellipses (pl. ellipses) ©n. (R
arbitrary a. FEMN

crystal  n. Rk, K&
mineralogy n. PR

conical a. Bk, MY

refraction n. i

stimulus n. [ F

irapetus 0. HEEHS

coll into play tEshiE, MEGE//RIR, Rips #zh, R
takeon BEHARE): AHBES)
datum (pl. data) n. - F 0

Notes to the Text
1. As a brapch 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 JE %k RM 4o where B XRBiEA, & XY Fin which, g where,
A vhen H why, XEXRWMRER X EHMYT £ “Arigtwhich” £y,
Dororns but work of Kepler and Newton established foundation, hy mean of
which the laws of the motions of the heavenly bodies ----.-

BEXBOBAZ—REAXENORE . XRRFA(GEERE which JaJl5HARN
A4 (M by means of, as a result of HER. AANBRRABERESRENN, ©
B RS RNNAGOBERR, o

The material of which the apparatus & made & 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.

ERM—ME of, RSEEA is made F¥: WM at , RHSRNEIthe speed
AxX.

3. Itis (was ) --that RiEWQE. SRR BRFEEHMM, BTLRER.
BB, RS, hTErREReNg. @

It i8 im this sense that mathematics i sometimes called the language of
science. (ERIERMBNY L, BEHMBENHENET. )

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

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

B AR 4D B AT M AT it WA

It is surprising that Mary should have won the first place.(B &, ¥ i)

It is Mary that has won the first place.(4- 34 4] & iFit)

K 944 3 4 o iy that =5 R 4E X R 5 i that—S0 ). L R:
It s money that is most needed. (HEuPithat 447)

This is the money that is most needed. (RR44H)




4. .+« then some or all of the initial postulates of the scientific theary must be
modified or discarded;--

HHXE—RBAEREY, FEUANEH. RREARTED, RHHEEHS
RE. XLRHBTEENH L

§. .. remaining as consistent as ever (4piHl¥iiB{ERTE, FREMIIE)

BN X 15 SR A R BB, 4. RER), EEE. Kb
i, ER. KRB RHHES.

to be powerful stimulus RERXEE, HEH)

each assisting and stimulating the other ($h3f EEARZH . HERE)

Exercises:
1 . Answer the followiug questions:
1. Why is mathematics called the language of science?
2. What is the ideal formn of a natural science? why?
3. What is the objective m natural science?
4. What does the science assume?
5. What do mathematical deductions suggest? Why?
$. Why do science and mathematics advance in paralleled columns?

11 . True or False? If you think a statement is false, correct it and make It a true one.
1. As a branch of scence advances from a descriptive and qualitative stage to
explanatory and quantitative one, the science assumes a mathematical form.

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

8. If 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
deductions from them can be used In the verification of prediction of the propositions
of the corresponding branch of science.

4. If the mathemaical deductions predi~t phepomena which conflict with experiment,
some or all of the initial postulates of the sciewtific theory must be changed and get
rid of.

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 ﬂnﬁ: san.

M. Translate the following into English:

L RIETRE - PEERAERE S XABFAEEXNTANSR, THALE
BT —FR BN R (IR Jy i

2 HEREBRRNA. 5 -METHE, BTEARELERZIMREXIEXLC
ABPUEBT o

. RFR—ITHRNE. FEHFFANKREASHHA T EREMTENNXE
BRI — (T A2 HE.

4, - HRA (cquation) PR MK ABAIM . BEIX— 4, BONYAUHBHR
(term), HEBRMBARRE H AN —18, AMEXRARETHBERAD D o8l

‘\.4_..



IV. Translate the following into Chinese:
Mathematics Comes from Practice

Engels said, <“Like all other science, mathernatics arose out of the needs of men.”
From 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
czme from problems of surveying. To make calculation simpler, man learned to use
symbols too, and algebra came into being as a resuit.

In elementary mathematics, we deal with constants only. With the rapid deve—
lopment of industry in 17th century, calculating with constants could on longer satisfy
the needs of production. 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 cornes from man’s social practice. In studying mathematics,
we must combine theory with practice. We must make mathematics servesocialist
construction of our country.

VY. In each sentence, decide which of the four choices given will most suitably complete
the sentence if inserted at the place marked.

1. The Millers live 1614 Maple Street.
A. op B. at C.in D. of
2. I don't know what I'd have done if | 1o make that decision.
A. would have B. had had C. bave bad D, did have
3. 1 wish that | to the concert last Friday.
A. could go B. could have gone  C. bave gone D. went
4. I helped with the Johnson report because | 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. [t cost _ .

A. a fortune B. expensive  C. expensively D, highly

7. The day’s work ___s» Mary and Mable are playing cards.
A, are done B. doing C. done D. did
8. My wife bought the blue rug, but I L 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 tried many times to sneak across the border to a neighbouring country,
each timne.
A. having been caught 1. 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. bis being awarded
C. hirn to award D. him to be awarded
12. Someone will bave to teach Helga ~  tennis.
A. bhow to play B. how play C. play D. plays
13. ' walk  the corner with you.
A. until B. at C, as far D. as far as
4.1t  everyday so far this rnonth.
A. is raining B. rained C. rains . has rained
15. The kercsene lamp,  its chimney to help control air currents, was a big

improvement over the candle.
A.but B.which C. with D. has

Vi. Each of the following sentences has four parts. These parts are Jablled A BC and D.
Identify the part of the sentence that is incortect and then, without altering the
meaning of the sentence, write down your 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 uranjurn.
4. People will be able to fly from one planet to another in nasty little arrow—shaped

A B
tubes. I ;ay “people” because | have no intention to be one of them.
c D
5. The more subtle message is that the president has succeeded in guaranteeing a
A B
smooth transfer of power to his eqnal pragmatic chosen successors.
C D
6. Rumors that the First Lady & ill have circulated since she bad begun to loee
A B C D

weight noticeably last year.



7. He told me that be 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 Tevolves 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

W . Cloze Test

Nearly three—quarters of the Earth is covered with water. Water heats up more
slowly than land, but once it has become warmn it takes longer to (1) down. If the
Earth’s surface were entirely land, the temperature at night would (2) quite quickly
and night would be much colder than day, as it is on the moon. This does (8) happen
in inland deserts, hundreds of miles froon any sea. The climate of the comtinents,
especially in the temperate (4) , i very much affected by the oceans around them. The
areas close to the sea have a ‘maritime climate’, @)_ rather cool summers and warm
winters. The interiors, far from the sea, have a ‘ {6) climate’ with extremely hot
summers and cold winiers.

Rain (7) from the evaporation of rivers, seas and lakes. Even after heavy rain, the
pavements in a city do not take long to dry (8) the rainwater evaporates into the air.
On a warm dry day it evaporates very rapidly, (9) warm air can absorb more
moisture than cold air. But at any particular temperature, the (10) can hold only a
certain maximum amount of water vapour. The air is then saturated (f#f), like a
sponge that can not hold (11) more water. The lower the temperature, the a2
water vapour is required to saturate the air.

All over the surface of the Earth, millions of tons of water are (13) every second,
condensing in the air into drops s0 small (14) it takes thousands of them to make a
single raindrop. It i these (15) droplets that make clouds. When clouds roll in from
the sea over the warmer land, they are forced to (16) and become cooler in the
colder upper atmosphere. As the air cools down it may pass through its saturation
point and (17) some of its water vapour turns to rain. Day in, day out, the _(18)
water circulates between the air and the land: rivers _(19) to make clouds, clouds
make rain, rain makes rivers which in turn run into the sea. This s called the rain {20).

1. A) cool B) balance C) keep D) condense
2. A) rise B) loose C) miss D) fall

3. A) indeed B) not C) however D) just

4. A) rentres B) moisture C) fields D) zones

..__7...




5. A) with B) instead of C) within D) owing to
6. A) maritime B) continental C) conventional D) normal
7. A) evaporates B) results C) comes D} restraims
8. A} though B) because C) while D) so that
9. A) where B) now that C) as D) so long as
10. A) climate B) atrnosphere C) weather D) rivers
11. A) no B) some C) any D) much
12. A) more Bj less C) fewer D) greater
13. A} beating up B) flowing C) evaporating D) moving
14. A) for B) that C) then D} yet
15. A) big B) enough C) tiny D) circulating
16. A) raise B) drop C) be cold D) rise
17. A) then B) already C) merely D) soon
18. A) running B) vapour C) evaporated D) same
19. A) evaporate B) try C) cool D) tend
20. A) saturation B) effect CY} system D) cycle
Reading Materials

1. MEASUREMENT

In the development of the physical sciences, we obwerved a rapid increase in
scientific achievernents after man began basing his conclusions upon experimental facts
instead of upon inference. Experimantation, however, shows a gquantitative study of
some aspect nature, and the important part of such a study is the measurement of the
things with which it deals. Measuring any quantity meanc comparing it with an
accepted unit as a standard, and finding out how many times larger or smaller it &
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 example, if this book were
taken as a standard, and laid end to end five times along a desk surface, we know tbhat
the desk is 5 book—lengths long. If this book is laid down end to end five times and it
does not guite reach the other end of the desk, we say that its length is a little over &
books. In scientific work this “little over” part is not accurate enough. To be more
accurate, we must reasure 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 §
book —lengths, we =say its length as 5 | or 5.2 book—lengths. A more accurate
measurement could be made by subdividing the book into ten equal parts. We would
measure the desk to be a little more than 5.2 books long. Again we would bhave to
measure the fractional part of the subdivision by which the desk is longer than 5.2
book —lengths. If we found the fractiopal part as 1/2 a subdivision, we would write



down a length of 525 books. The last measurement is obviously far more accurate
than those for the Jarger units. The greater the accuracy needed, the smaller 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 & four
times as heavy as a standard pound, its weight s 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 is the weight of an object determined? Cite an example in point.

II. WHY DO WE COUNT THINGS IN GROUPS OF TEN

Why do we count things in groups of ten? The reason is that we bave ten fingers.
Long ago, when people had to count many things, they matched them against their
fingers. First they counted out encugh things to match the fingers of both hands. Then
they put these things agide in one group. }f there were more than ter things to count.
they formed more groups. We smight 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 ane
hand, they counted things out in groups of five. One—handed numbers were used by
the people who Bved in Italy over two thousand years ago. We call their written
numbers Roman numerals, which we use even today. In Roman nurnerals, 1 stands for
one, and V stands for five . To write six, the Romans wrote VI, which means five and
one. A long time ago, when people did not wear shoes, they could use their toes for
counting, t06. So some people had a barefoot 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 agaim. The
twelve—in—one—group systern 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 systemn i 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 systern when we measure time. There
are sixty seconds in a minute, and there are sixty minutes in an hour.
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