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Lesson One

"MEASUREMENT

WHY MEASUREMENT?

Measurement is the comparison of a physical quantity -
of a sample with a selected standard. The length of a
table, for example, is determined by selecting a suitable
reference standard and laying it end to end until the
comparison is completed. The measurement is expressed
as the number of units it takes to equal the length of
the table, e.g., 1.38 meters. This determination of ‘how
many’ is the process of measurement.

Precise measurement lies at the very heart of the -
scientific enterprise. When we express concopts with words
alone, they may lead to confusion. How big is ‘big’ ...
or ‘small?” How hot is ‘hot?” What is ‘heavy? Words
often convey different meanings to different people.Even
in everyday life we express concepts more meaningfully
in numbers. We speak of a 3" x 5" file card, a length
of 2 x 4" lumber, a car which averages 16 miles to
the gallon, a temperature of 72°F, a relative humidity of
65 per cent, a batter’s average of 0.279. Here we consider
standards of measurement and some elementary mathema-
tical techniques which enable us to express measurements
in the most convenient form.

THE METRIC SYSTEM
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When the metric system came into existence in the
.1790’s, standards were important for only a few kinds of
‘measuring units, primarily length and mass. Today we
must also have standards faor the accurate measurement
of temperature, color, electric current, sound and light
intensity, and many other phenomena. Viftually all,
however, can be derived from four fundamental standards:
the meter for length, the kilogram for mass, the second
for time, and the kelvin for temperature.

The standard for length, the meter, is equal to 39.37
inches — just a little longer than a yard. It was origi-
nally defined as one ten-millionth of the distance between
the equator and the North pole — a quadrant of the
earth’s meridian. The section of the quadrant lying be-
tween Dunkirk, France,and a point near Barcelona, Spain,.
was measured by a surveying team and extrapolated by
astronomical observations to the entire quadrant.

There were problems with the metric system as ori-
ginally conceived. The French government therefore
arranged a conference in 1870 to work out standards for
a unified measurement system, and in 1875 the Treaty of
the Meter was signed in Paris.

The treaty established an International Bureau of -
Weights and Measures which was to be the custodian of
the standards for an international system of measurement
at a facility at Sevres, near Paris. It also established a
General Conference on Weights and Measures, which was

. to meet periodically, Commissions were appointed to

2 =



55

60

design prototype standards of length and mass — the
meter and the kilogram — and copies were furnished to
the nations adhering to the treaty.

The American copy of the international standard of
mass, known as Prototype Kilogram No. 20, is kept in
a vault at the Gaithersburg Laboratory of the National
Bureau of Standards. It is removed not more than once
a year for checking the values of other standards with a -
precision balance. Twice since 1889 it has been taken to
France for comparison with the master kilogram. In
practice, we use secondary working standards of length
and mass, which have a high degree of accuracy.

— Adapted from Physical Science with Modern Applications
by Melvin Merken (W.B. SAUNDERS CO., Philadelphia,

U.S. A., 1976)
NEW WORDS
measurement ['megomont] n. 1%
BEEHH: & . meaningfully ['mi:ninfuli] ad.
. select [si'lekt] vt. % BE X
standard ['stznded] n. M image ['imidz] n. ®%; E%;
reference ['refrns] n. £%; £ 2
b % 10 conjure ['kandzs] »i. Wil H8
enterprise ['entopraiz] n. S
10y ol vital ['vaitl] a. EEMN
confusion [kon'fju:zn] n. statistics [sto'tistiks] =.
BAs B CATE & d

convey 4[kon'vei] vi. Fik; & file [fail] n. R
. 3‘ «
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card [ka:d] n. i

lumber ['lambo] n. XK#f; A

gallon ['gelon] n. g (HE
oD

humidity [hju:'mideti] =. 85

batter ['beto] n. M#H}E; HBE

elementary [ eli'mentri] a.

WEN; AR

convenient [kon'vi:nisnt] a.
5 ER

metric ['metrik] a. K89 A
pilio}

existence [ig'zistans] ». f7F

primarily {'praimrili] ad.
EEu

virtually ['ve:tfuali] ad.
Khr by WXL .

fundamental [ ,fande'mentl]
a. KAM

kilogram ['kilogrem] n.
Ak, TR

kelvin ['kelvin] n. F/RX(GF
IR bR, XFRHER BER, LA
~273.15°C HE &)

yard [jo:d} n % CGEflfE®
oA

define [di'fain] vt. HE; -
TEX

pole [paul] n. &

quadrant {'kwodrant] n.

Z2—BELTER
4 o
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meridian [mo'ridien] n.
Fith: B

France [fra:ns] n. #:H

Spain (spein] n. PFHHIT

extrapolate [eks'trepsleit] of.

St R ShHE R

astronomical [ ,sestre'nomikl]
a. RIXEMH

conceive [kon'si:v] v, B,
Girk ]

government ['gavment] n.
BFE

conference ['konfrons] n. £il

unify ['ju:nifai] »t. Z—

treaty ['tri:ti] n. . £&#

sign [sain] ot. 2% %17

bureau [bjue'rou/'bjusreu] n.
Js &b

custodian [kos'toudion] =.
BEABFA

facility (fo'silati] n.-
BA; W 4

BT BT

. periodically [ pisri'adik’i] ad.

SE s PR 1
commission [ko'mifn] n.

ER&
appoint [o'point] »t. &
prototype ['prautstaip] n.

R B3R .
furnish ['fo:nif] vt 4t
adhere [od'his] vi. M5F (to)
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vault [vo:lt] n. MRS, HE# master ['ma:sto] a. FEH;

TE ) i i) ,
precision [pri'sizgen] n. 55 secondary ['sekendri] a.
BE BR WA R RER HAH

PHRASES AND EXPRESSIONS

reference standard 2335 30, bR i 2%

lead to confusion BB {E#.; 5IREA
everyday life B %415

file card KKk

the metric system &l 2 #l

come into existence {H#

measuring units i &

light intensity X3

Dunkirk [dan'ke:k] %IR35 (kEHA)
Barcelona [,ba:si'louns] E.2 B3 (FHF Hh4)

. surveying team Ej¥EBA
. unified measurement system £ —fyit & Hl

Treaty of the Meter %X HIf&KE

. Paris ['peris] BLE

International Bureau of Weights and Measures HEzit+ &5
Sevres ['seiva/se:vr] ERE (ZEHA)

. General Conference on Weights and Measures HBRiTBR&IY

prototype standards of length and mass & Bk EMHEEERR

. Prototype Kilogram No. 20 £=+ESH&EA N
. Gaithersburg Laboratory ['geidezbe:g] ZiE#M MM LR H
. National Bureau of Standards (¥HE) EXRER

master kilogram HEAR
NOTES TO THE TEXT

The length of a table, for example, is determined by selecting 2

» 5 »
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suitable reference standard and laying it end to end until the
comparison is completed.
PamEAME KR TRHKE, REEE A8 SRR, R
—EEETRH—REF, RAGRAREREFREA L

end to end fE4ysh fERRIE, R HFMMF RORE, Hbh—4 end #7
SLTHy end, $—4 end HEAM end, XiFHAARALMERIEHR
REBRELL, Hlm:

We were walking side by side.

BIVEREE.

The railway station is only a short bus ride away.

KREEX B A LY,

He stood, sailor fash(ion, on the deck.

LA #E A MBS E P i L
Precise measurement lies at the very heart of the scientific enter-
prise.
HAanitRRARERLAXE,
We speak of a 3”X5” file card, a length of 2% X4” lumber, a car
which averages 16 miles to the gallon, a temperature of 72°F, a
relative humidity of 65 per cent, a batter's average of 0.279.
RIVE W —3k 37 X5% f-RH, —H 22 X4 Bk B, —FF 16 KB
—im AN, 72°F BB B, 65% MoARx iR BE, 0.279 MF M REE,
There were problems with the metric system as originally con-
ceived.
B S AR Ok R — 25 A, ,

A 4h as originally conceived RZiEMM as was originally
conceived M AT, as B ER R, SIHEEM 4, M FEEIE,

EEBEAPHERRIA as wABCh that, {8 that B AR was R

RERE
Physical knowledge as accepted today (= that is accepted
today) has the form of a description of the world.

?Am¢fmﬁumwm@mmﬁm%ﬁ%mmﬁﬁ,
€ *



51 Commissions were appointed to design prototype standards of
length and mass — the meter and the kilogram — and coples
were furnished to the nations adhering to the treaty.
UniEE T —AERE ARBRHKEAMRE —IRAAF—ink
BA, Rl rizicAn4EBEXEEERLHEH L

58 It is removed not more than once a year for checking the values
of other standards with a precision balance.

BEEZHFAMT R —&, R EERERX T LREXBHERA.

EXERCISES

I. Match the following words with their proper definitions:
1. measurement a. something used as a test or measure for
weights, lengths, qualities or for the requi-

red degree of excellence

2, quantity b. transport, carry; transmit (sound, smell,
eté.)

3. standard c. act or result of measuring

4. convey d. ‘state or fact of existing; being

5. statistics e. the property of things which can be mea-
sured, e.g. size, weight, number

6. existence f. formal agreement made and signed between
nations

7. fundamental g. first or original example from which others
have been or will be copied or developed

8. treaty h. accuracy; degree of refinement in measure-
ment, etc.

9. prototype i. serving as, or being a component part of,
a foundation or basis; basic

10. precision j- collected numbers which represent facts or
measurements

II. From the two words indicated, choose the right one and insert it

o J o
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into its proper place:

1.

8.

His mistake is a great extent due to carelessness.

a) in i b) to
This book is written for readers familiar the English language.
a) with b) to

It will expand rapidly heating.

é) at b) on
Precise measurement lies the very heart of the scientific enter-
prise.

a) at b) on
These ‘standards’ were rough and ready and, of course, quite
useless for exact measurements physics and chemistry.

a) on b) in
All other units can be derived the fundamental units and are
therefore called derived units.

a) from b) by
Water consist hydrogen and oxygen.
a) in b) of

We cannot exist food and water.
a) without ' b) on

Write T for True in the brackets after each statement that is true

according to the text. Write F for False if the statement is not

true:

1. In everyday life we seldom express concepts in numbers, ( )

2. The standard for length, the meter, is equal to 39.37 inches—
just a little longer than a yard. ( )

3. Measurement is the comparison of a physical quantity of a
sample with a selected standard. ( )

4. When the metric system came into existence in the 1790’s we

began to have standards for all kinds of measurement, includ-
ing length, mass, temperature, color, electric current, sound



and light intensity, and many other phenomena. ( )
5. The Treaty of the Mcter was signed in London in 1875.( )
6. Copies of the prototype standards of length and mass were
furnished to the nations adhering to the treaty. ( )

1V. Point out the syntactic function of the words in italics and tran-

slate the sentences into Chinese:

1. The sea went mountains high.

2. We have been doing our experiment in physics all day long.

3. They were standing skoulder to shoulder.

4. The French devised the metric system a long time ago.

5. Come this way, please.

6. We always travel third class.

7. She lives next door.

8. They went out arm in arm.

. Translate the following into Chinese: _
In the vast majority of measurements in everyday life, we

use the foot-pound-quart system for length, mass, and capacity.

These standards are known as the English, Imperial, or U. S.

Customary system of weights and measures. Many wére originally

derived from a crude but convenient source — the human anato-

my. Thus, the inch was the length of the thumb from tip to

knuckle; the palm, the width of four fingers; the foot, four

palms, later standardized to 36 barleycorns; a yard, the distance

from the tip of the nose to the tip of the middle finger of the

outstretched arm; a fathom, the distance between the two out-

stretched arms. The mile was taken from an earlier system;it was

based on a number (mille, one thousand) of strides taken by a

Roman soldier. Anatomically based units not only are cumber-

some to work with but the conversion factors among them are

arbitrary: There are 12 inches in a foot; 3 feet in a yard;‘sé-

« 9 &



