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Unit  Six

Part One Discourse Features

Calculation and MeasurementGHE &)

— HESHEERAFHENTRES. 2EEENMEK R FEERERRE LA
SERNFREURERTBHNER,
LR BB RERR S
X is & +®{7 long (wide, high, thick, deep)
e.g. The steel plate is about Zmm thick.

Xis B+ ¥ {7 in length (width, height, thickness, depth)
e.g. The building is 25m in height.

X has a length (width, height, thickness, depth) of ¥{ & + 3L
e.g. The gate has a width of 2ft.

The length (width, height, thickness, depth) of X is ¥ B+ 80
e.g. The length of the railway is 2,000 miles. .

2. HR ERERE
X is gt {square BR in {

e. g- The water in the container is 3 cubic em in volume.

area

cubic volume

area

X has a(n) { of ﬁ%—i—%ﬁﬁ

e. g- China has an area of 9. 6 million square kilometets.

volume

3. FRR R
X has a capacity of &+ B NL
e. g. The truck has a capacity of 10 tons.

is capable of holding
¥R+ B4

can hold (contain)



e.g. The new dinning room can hold 200 people.

X is Bt B+ B in capacity

e.g. The tanker is 1,000 tons in capacity.

4. ERRRE
X weighs $(&+ 811

e.g. The big apple weighs 100g.

X is BE + ¥ {f in weight
e.g. Each egg in the box is 50g in weight.

X has a weight of
+ B
The weight of X 1s} Mokt -5

e. g. The new-born baby has a weight of 3. 5kg.

5. WEIFR R
The ratio (proportion) of X to Y is ***

X and Y are in the ratio of ---

e.g. The ratio of my annual income to my annual expenditure is five to four.

(is directly (inversely) proportional to)

X <is directly (inversely) related to - Y
varies directly (inversely) with

e. g. The development of industry varies directly with the natural resources in a coun-
try.

6. RO INRIRE
A XAWINE L AY1E (increase,exceed ,grow ,rise,raise etc. ) fi_b-+fold, *:times , by
a factor of -*-,etc.
(two fold.

e. g. The electric power produced in this area has increased <twice. '

by a factor of two.

(BR3¢ U TS
FERBAE LI (decrease, reduce, lower etc) fill | by---times, by a factor of +--
ete. KFER

four times.
e.g. The loss of energy in the new engine has been lowered by

a factor of four.
- 2 o



8. MR HLE
I)WL%9EB“"'% "'E"J n %”EE“ tt'"j((n—l)ﬁ:zg”

aSereng -
4% than
2R EE

what clause

n times

e.g. The people there will pay four or five times as much as they used to pay for a din-

ner.

In 1987, the grain yield per mu in this village reached 1,350 kilos, 4. 7 times the
1963 figure.

In 1988, they turned out 400 kinds of products with a total value mote than <2
times what it was in 1950.

)T H, Bl R B LA Z JL”

as-..as.oo
pa (5
EATE A
e. g. This substance reacts with oxygen one tenth as fast as the other one does.

The leads of the new condenser are one-third the length of those of the old, yet

the functions are the same.

9. BHABRPNEE
DR
If-+- (then/therefore/consequently)
Suppose that
Now assume that
Let
e.g. If a—b=b—a
then 2a=2b
hence a=b

e.g. Let s(z)=z, Let p(z)=2

Now consider the functio;\ f(z)=sin —;-
2) iR SR
For::, we have---
This shows that +--
The fact that--*is / has-+
The graph is shown in ---
The following is ***

As discussed / mentioned above



3)KIE
To prove this formula, note that---
Prove the following.
Prove that---
The calculation / formula is =
This can be expressed as follows:
EDYEE
Now it is obvious / clear that ---
We can conclude that <
That is (to say) / i.e / In other words«:-
As a result -

Therefore we have <+

Exercise

R TR AR IR
THEOREM

Suppose f is continuous at @, and f (¢)>>0. Then there is a number 6>>0 such that f (z Y>>0 for all z
satisfying |z —a |<6.
PROOF
Consider the case f (a)>>0. Since f is continuous at a, if ¢=>0 there is a 5>>0 such that, for all z ,
if |zr—al<<d,then |f(z)—F(a)|<e
Since f (a)>>0 we can take f(a) as the & Thus there is 5>>0 so that for all z ,

if lz-—al<6,then |f(z)—f(a)|<f(a),
and this last inequality implies f (z )>0.

ZWESHERES RIRTFHEENE ANASES  ABXRASETHREE
KEHFIRFFEBFERER.
L LR EEHBRBENMEES RGE
1 mil(FH )=0. 025mm
Lin(inch) (35} )~=25. 4mm
1 ft (foot) (FER )=0. 30m
1 yd (yard )(§5)=0. 91m
1 mi(mile) (M)=1609. 3m
1 oz(ounce) (# 7] )~=28. 35g
1 1b(pound) (5% )==0. 45kg
1 1tn(long ton) (<M )~1016. 05kg
1 gal (galion) (I )~4. 51(FH)
1 BTU (British thermal unit) (FEH AN )=0. 25kcal (KF)



2. WHRASEEMAR
DR g5 R and A1

e. g. Frequent application makes your skin soft, fresh & smooth.

W CERISE) AL R A E
2)“et al. ” [ethl) = and others
The article was written by Mr. Wang et al.
FXRHEXEEANGH.
3“eg”(or e.g.) C[idzi:] = for example
¥vs”  (viesd “I”,“5 R
e. g. vibration amplitude vs frequence
RIB 5B EKX R
S)“/"EPR T —MALES , EERBNT
HTF and fl or Z[f] e-g-the inlet and /ot outlet
AOfEHER
BT %iF 2z 8 e.g. Temperature / Viscosity Diagram
L R B £
carbon/graphite products
- B 5
FAFBIEZE  e.g. A/A=air-to-air
N/C lathe=numerical control lathe
HFirE8s e.g. 5kg/cm?= 5kg per square centimeter
6) ( )iEfF parenthese (or open interval)
U JiEE4E bracket (or closed interval)
{ } 1%4E brace (or set notation)

3. WABFEMNTRARRE

a=b a equals b; a is equal to b
a=h a approximately equals b
asbh the ratio of 2 to &

a_b a is greater than b

a<<b a is less than b

a+b a plus &

a—b a minus b

aXb a times b; ¢ multiplied by b
a-=b a divided by b

a’ a square(d)

a’ a cube(d)

2R
RS



at a (raised) to the fourth (power)
a”! a to the minus one
a the square root of a
Ja the cube root of a
Y a? the fifth root of a square
a’ ¢ prime
a” a second prime

a triple prime

dz/dx first derivative of z with respect to z
y=1(z) y is a function of z
I integral of *** from # to m

AB//cD AB is parallel to CD
ABlCD AB is perpendicular to CD

1/3 one-third

4 %— four and two-thirds
0.51 point five one

10% ten percent

Sample A

The Interior of the Earth

The planet we live on is not just a ball of inert material. During past ages dramatic
changes have taken place inside the earth. Indeed, it is likely that without these changes life
could never have originated on the earth. And changes are still going on today. They show
themselves in the occurrence of earthquakes, in the outbursts of volcanoes, and in the uplift
of mountain ranges.

In outward appearance, the earth is a nearly spherical ball with a radius of 6,350 kilo-
metres. Internally the earth consists of two parts, a core and a mantle. An essentiai differ-
ence is that the core consists mainly of liquid and the mantle mainly of solid rock. The core
extends outwards from the centre to a distance of some 3,450 kilomtres. The mantle, as its
name shows, is an outer covering exfending from the core to the surface of the earth.

Judged by ordinary standards, the core is made of rather dense stuff. The material at
the centre of the earth is at least thirteen times as heavy as ordinary water, while in the out-
er parts of the core the material is about ten times as heavy as ordinary water.

The mantle possesses a thin outer crust that is exceptional in being composed of a par-
. 6 L]



ticularly light kind of rock, with a density about 2. 7 times that of water. (Compare this
with a density of 13 at the centre of the earth. ) Qver the continents of the world this crustal
rock is about thirty-five kilometres thick, while over the oceans it is at most only two or
three kilometres thick. Below the crustal layer comes a different, denser rock , probably of a
Abasic silicate variety. Indeed it seems likely that, apart from the thin outer crust, the rocks
of the whole mantle are of a basic silicate variety right down to the junction with the core, at
a depth below the surface of about 2,900 kilometres.

crust

mantie —

core -

mantle

Cross-section of the earth

We must now introduce the idea that pressures occurring inside the earth are very con-
siderable. It is well known that at sea level our atmosphere exerts a pressure of about fifteen
pounds per square inch. This in itself is no mean pressure, as we all soon come to realize if
we have to pump up an automobile tyre. But the pressure inside the earth is vastly greater
than this, amounting to tens of millions of pounds per square inch. At such enormous pres-
sure, ordinary rock becomes appreciably squashed. Therefore, as we go inwards to greater
and greater depths, the density of the rocks of the earth's mantle increases. The density im-
mediately below the outer crust is about 3. 3 times that of water, We may compare this with
a density of 4. 0 at a depth of 500 kilometres, 4.5 at 1,000 kilometres, about 5. 0 at 2,000
kilometres, and with about 5. 6 at the surface of the core, which is at a depth of 2,900 kilo-
metres.

The last of these values is important. We are now saying that in the part of the mantle
immediately outside the core, the density is about 5. 6 times that of water. On the other
hand immediately inside the core the density is about 9. 7. This means that at the surface of
the core there is not only a change from liquid on the inside to solid on the outside, but there
is also a very considerable change in the density of the material, from 9. 7 on the inside to

5.6 on the outside. This change gives an important clue to the nature of the matetial in the
core.



New Words and Expressions

originate (from) (a'ridzineitJv. I

inert (i'neit]  a. - Re:v]
A originate (from) (o'ridzineit] v. B
A voleano (vol'keinsul n. kil

spherical ('sferikal] a. BRE B

mantle ('mantl) n. Hhg

silicate C'silikit) n. REREh
A junction ('dzagkfanl n. EE
A appteciably (o'prifisbli)  ad. GE:4R )

squash . [skwoj] V. R

»* * * * * * * *

apart from BR e 5h

come to (+FER) # 8

Exercises

I'. Comprehension
. Which statement expresses the main idea of paragraph one?
A. The inside of the earth keeps changing.
B. Changes taking place inside the earth are exciting.
C. The earth is a big ball consisting of inert material.
D. Man should take advantage of the dramatic changes.
2. Earthquakes and volcanoes are mentioned in the first paragraph in order to emphasize
that
A. they are disastrous events
B. they are good examples of dramatic changes inside the earth
C. they can do anything harmful to human beings
D. man will be able to control them in the future
3. Which is not true according to the reading passage?
A. The core is chiefly made up of liquid rock.
B. The core is the inner part while the mantie is the outer layer.
C. The earth is not a complete ball indeed.
D. The core has a diameter of some 3,450 kilometers.
4. Which statment is true?
8



The mantle has a thick crust consisting of a kind of light rock.
The thickness of the crustal rock is almost the same all over the world.

The deeper the material ,the heavier it is.

oS 0w

. The core consists maninly of the liquid water.
5. In paragraph 5,the sentence “We must now introduce the idea that the pressures occur-
ring inside the earth are very considerablemeans that
A. pressure inside the earth should be taken into consideration
B. the earth has quite high inside pressure
C. we must consider that pressures inside the earth are very critical
D. we must take it as a new idea that the earth has a high pressure

6. In the sentence “The density immdiately below the outer crust is about 3. 3 times that of

water. ” The word “immediately” can be paraphrased as .
A. just directly B. without delay
C. at once D. so far

7. In the first sentnece of the last paragraph, “the last of these values"refers to
A. 5.0 B. 4.5 C. 2,900 " D. 5.6
8. At the surface of the core, a critical change occurs because of
A. a change from liquid on the inside to solid on the outside
B. a considerable change in the density of the materials
C. the considerable depth
D. both A and B
9. The sentence “This change gives an important clue to the nature of the material in the
core” means that
A. this change is essential to the earth's existence
B. this change will help us to understand the unique properties of the core
C. the answer can be found in the book “Nature of the Material”
D. up to now nobody has found a key to the question
10. Which word is the most suitable for the style of the article?
A . Descriptive B. Argumentative
C. Marrative D. Expositive

I. Fill in each blank with a proper figure.

1) The diameter of the earth is roughly kilometers.

2) The core is an inner part of the earth with a radius of some kilometers.
3) The thickness of the mantle is about kilometers.

4) The material at the center of the earth is approximately times as heavy as

the material in the outer parts of the core.
5) Suppose a certain volume of a kind of material on the earth's surface weighs 2 kilo-
grams, the same volume of the material at the center of the earth has a weight of

-9.



kilograms.

M. Fill in the blanks with the words given.

1.

6.

originate origin original otriginally

A. The " of the flood was three weeks of heavy rains.
His intention was to become a scientist.

Mr. Lee is a brilliant and teacher.

This is not what we set out to do.,

m P 0w

The quarrel in a misunderstanding.

. exceptional exception except exceptionally

A. The room was never much used, for occasional visitors.

B. All men between 18 and 45 without are expected to serve in the army
during a war.

C. The boss treated his employees with kindness.

D. This radio has an good tone.

various variable variety variously variation

A. People of backgrounds applied for the job offered by the company.

B. The height of this mountain has been  calculated at from 500 meters to
1000 meters.

C. Most of steel contain elements such as carbon, silicon and phosphorus.

D. Changinng weather conditions are usually the result of in air pressure.

"E. The amount of heat produced by this electrical apparatus is at will by

turning a small handle.

. dense densely density

A. The of the woods prevented us from seeing more than a little way a-
head.
B. The crowd was so that we could hardly move.

C. As we know, Chinais a populated country.

. extend extension extensive extent extensively

A. The land for three miles in that direction.

B. They made friendly contact with the Chinese people.

C. To what are you willing to help us?

D. You should use dialogues for question-and-answer practice.

E. They provided valuable data for the of our foreign trade.
consider connsidering considerate considerable consideration
A. All things , you did very well. '

B. He went to a amount of trouble.

¢ 10



C. Your teacher will take your trecent illness into when judging your ex-
am.
D. That was very of you.

E. the distance, he arrived very quickly.

Sample B

THE GROWTH OF POPULATION

The founding fathers of the United States of America apparently felt that our continent
could not be crowded for a very long time. In 1751, in Observations Concerning the In-
crease of Mankind , Peopling of Countries, etc. Benjamin Franklin had written, “So vast is
the territory of North America that it will require many ages to settle it fully. ” As the Unit-
ed AStates approaches its two-hundredth anniversary, however, there is a growing sentiment
that we are already too crowded and many Americans are working for “zera population
growth. ”Paul Ehrlich has written that “Too many cars, too many factories, too much de-
tergent, tob much pesticide , multiplying contrails, inadequate sewage treatment plants, too
little water, too much carbon dioxide—all can be traced easily to too many people”.

In this chapter we shall look at world and United States population and living standards
in order to demonstrate their effects on the growth of environmental problems and on the
consumption of natural resoutrces.

World population growth during the past millennium has been startling. Although ex-
act figures do not exist even for today, and population figures for several centuries ago in
some countries may only be accurate to within a factor of two, it is clear that world popula-
tion growth has been accelerating. Figure 2—1 plots world population data from the U nited
Nations in three different ways.. Figure 2— 1(a) plots the population on an ordinary arith-
metic graph, on which a straight line would represent a constant annual increase; the dotted
line shows how the world's population would have increased if it had continued to grow from
1800 at the rate of 5 million persons a year characteristic of the early 1800's. Figure 2—1
(b) shows the population growth on a logarithmic graph, on which a straight line would in-
dicate a constant percentage growth rate and thus larger and larger annual population in-
creases ; the dotted line plots a constant 0. 5% annual increase beginning in 1800. In fact,
world population is rising sharply even on a logarithmic scale, which means that the growth
rate is increasing or that the time between successive doublings of the population is decreas-
ing. Figure 2—1(c¢), which is included only for curiosity's sake, shows a plot of the recipro-
cal of world population; the plot approximately follows a straight line which has been drawn

in for comparison and which predicts zero reciprocal population, or infinite population , about

v 11 .



a quarter of the way into the 21st century. The fact that world population follows a curve of
this sort was pointed out in 1960 by von. Foerstet, ef al. , who pinpointed Doomsday as Fti-
day, November 13, 2026 A.D?Y.
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FIG. 2—1 World population plotted on three different scales. (a) Arithmetic
scale; the dotted line corresponds to a constant annual increase of 5 million persons
beginning in 1800. (b) Logarithmic scale; the dotted line corresponds to a con-
stant annual growth rate of 0. 5% beginning in 1800. (c) Reciprocal scale; the
straight line is an approximate fit to the data that extrapolates to zero reciprocal

population (infinite population) about 2026 A. D.
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