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Man’s Senses

Seeing, hearing, touch, taste, and smell are “the five sen-
ses.” But we have more than five senses. Which are some of
the other senses?

Our sense of how warm or how cold things are® is another.

Here are three basins. The basin to the right® has very
warm water in it. The basin to the left has cold water in it.
The basin in the middle has water which is not cold and not
warm in it.&

\ j7 \ / \ /
very .
cold “‘,:iym

I put my hands in the basins at the sides.® One of my
hands is in the cold water; the other is in the warm water.
I keep them there for a time.




Now I am putting them together into the middle basin
where the water is not cold and not warm.®

What is this?®

This water seems warm to one hand and it seems cold to
the other! It is the same water. But it seems cold and warm
at the same time.

Why is this?

It is because one hand was in warm water and the other
in cold water® before I put them in this middle basin.

| iC
basin [‘beisn] n. & ,Kk&
H iE
more than £ .. 85t ... at the same time [k}
Sor a time — Sl {5, — By Fh
F B
(@ how warm or how cold things are: & 4EM4, fENIE of
®iE,
@ to the right (left): A iAEEMREIE, B basin. i “8A4i (%)
LRk,
® which is not cold and not warm in it: BgiE W4y, i water.
@ at the sides: A-ifFiBtEEIE, B basins. 1E“ZEFEN" T,
® where the water is not cold and not warm: B EiE WA, B
basin. '
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® What is this? 3% JLAE“MX 2 BRI AR AR Y. AXTH
BH — AT L Why is this? fE “HH A&HXHE
e 1"k,

(@ the other in cold water = the other hand was in cold
water.
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Archimedes and the Crown
— A Story about Archimedes

One day the King of Syracuse called Archimedes to him.
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‘Look at this crown, please,” he said. ‘Is it made of gold?
Or is it made of different metals? I want to know, because
I paid a lot of money for it.’

Archimedes picked up the crown. It appeared to be made
of gold. But perhaps there was a different metal inside the
gold. How could he find out? ‘Go home and think,” said
the King. ‘Make some experiments. People say that your
experiments are very clever.’

He went home, and he thought very hard; but he could
not find the answer. At last he was tired, so he went to the
public baths. He stood beside his bath and looked at it.
It was not quite full. Then he got into it, and the water came
up to the top.

While he was sitting in it, he suddenly had an idea. ‘Eu-
reka!® he cried in Greek. ‘I've found itV

He ran out into the street and went quickly home. The
people in the street were surprised, because he was not wear-
ing any clothes. His thoughts were full of this wonderful
idea, so he forgot to dress.

He made a few short experiments in his house, then he
went straight to the King. ‘Sir,” he said, ‘I've found the an-
swer to your question. Allow me to show you an experiment.’

He put some gold and silver on the table, beside two pots.
Then he began: ‘Your crown weighs four pounds. This bar
of gold also weighs four pounds, and this bar of silver weighs
the same amount. But gold is heavier than silver, so the bar
of silver must be larger®. Is that correct?’

‘Yes,” said the King.

‘Good. Would you like to help me? asked Archimedes.
‘This big pot is full of water. If you put the gold in, some
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water will go out into the small pot. Measure this amount
of water, A mark inside the pot will be enough, That’s
right.’ . ’ . ’
Archimedes took out the gold. Then he filled the big pot
again and emptied the small one. ‘Next, put the silver in.
When some water goes out, measure it in the same way.’
The King did this. ‘And now,” Archimedes continued.
‘We shall put the crown in. If it is completely made of gold,
~ the water will reach the first mark. If it is made of silver,

the water will reach the second mark.’

GOLD

They watched, and the water came between the two marks.
‘There!” cried Archimedes.
question,

‘There is the answer to your
Your crown is not completely made of gold. There
is silver in it also.’

g iC

Archimedes [ a:ki'mi:di:z] [ &
k8 (ANB) (A 7T A 287—

212) B RBER
crown [kraun] n. £3F

Syracuse ['saiorskju:z] 484K
OGRS O, B
AEHEH - BEERT

Greek [gritk] n. FREIE; a. 7
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35} - amount [o'maunt] n. #8; B

pot [pot] n. ;& %A L

bar [ba:] n. %, 48 :
| &

(to) make experiments % (to) go straight to HE:F|...3:
F OB

® Eureka! [jud'rizke] MR (FAEIE), HEL: REWTI &R
;T

@ so the bar of silver must be larger: XAgd i Azhial must
e B REEATRER, B RL”,“—& Pk
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T R, ‘REKAFEHERT, BLBREAXRSHIRE.”

e LB L& FRERT, BERRETHFL, REHER: “En
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HETR, HR&k &KX, MR

“*tiy, "EE U

“F, WA, FIERER, XA RETFRARER. DR
B SNGES RAEABRBRIA/MLF %, B—TRIMITHE
BkEED, EMBEMESRTT. RiXE"

B HE ok BB S K AL FAREUN R, FHEAME, RME/MMIT
BB, ‘R, BRE&BEZ. MkERHREN, ARRGGLE
—&.

REERBYIERT, RE,” FHERERER, “RNBEEER
HET. MREEZLERET MG, AREBEE —KHEMHILS L,
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‘BT FIHOKREM TRR, “XREENHENER. BXWEE
AR ETHIER, BEER THRT
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The Weight of a Bird and a Cage

Suppose that a bird weighing one pound is flying around
in a five-pound cage. If you hung the cage on a spring bal-
ance, would the scales record the weight of the cage alone, or
the weight of the cage plus the bird ?@ There is a story conne-
cted with this problem.

Some years ago, a postgraduate student in physics at a
large university decided to have some fun at the expense of
two of his professors. A newspaper reporter was made a
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party to the scheme, and was persuaded to call each of the two
professors on the telephone in order to ask his expert opinion
on a scientific question.

Professor A was asked the following question: If a one-
pound bird is flying in a five-pound cage made of thin wire, how
much will the combination weigh?

“Five pounds,” Professor A told the reporter.

Professor B was then called, and a similar, but slightly
different question was put to him: If a one-pound bird is fly-
ing in a five-pound cage made entirely of glass, how much will
the combination weigh?

“Six pounds,” replied Professor B without hesitation.

The next day, much to the embarrassment of the two pro-
minent professors, headlines appeared in the local paper:
UNIVERSITY PROFS DISAGREE ON SCIENTIFIC QU-
ESTION. A carefully misworded account of the questions
and answers followed, with the words wire and glass omitted.®

No doubt everyone would agree that the bird and cage
together would weigh six pounds, provided the bird were® sitt-
ing stationary on its perch. But which of the professors was
right in the case of the flying bird? The answer is that they
were both right.

Since the bird is not falling, it must be supported by
something. That something is the air. Because of the flap-
ping of the bird’s wings, the air pushes up on the bird with a
force of one pound. The bird must then push down on the
air with an equal and opposite force.

This downward force of one pound is transmitted through
the air to the first solid surface available®. Since the wire
cage would not have solid walls or floor, the air would push
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down, not on the cage, but on the ground below. Therefore,
as Professor A said, the wire cage plus the bird would weigh

only five pounds. On the other hand, the glass-cage would
"be impermeable to air, and in this case the weight of the bird
must be borne by the cage. Professor B was absolutely cor-
rect when he said that the combination would weigh six pounds.

There 1s a moral to this story about the bird in the cage.
It illustrates the necessity for precise statement in a scientific
problem. The question as we originally stated it had little
meaning because it failed to specify the nature of the cage.
The scales might read anything from five pounds, for a cage
constructed of fine wire, up to six pounds for a cage made of ®
If the cage had
holes in it, the weight would be something between five and

some impermeable material like glass or tin.

six pounds: but the exact weight would be very difficult to

calculate.

I8

cage [keid1] n. %; &%
spring [sprig] n. 3E; HR
balance ['bzlons] n. K3E,FE
spring balance 4KFE
plus [plas] prep. fm,tnk
postgraduate [poust'grazdjuit] a.
K Hedk
postgraduate student FFgys:
fun [fan] n. Fp%, kiR
reporter [ri'po:ta] n. id#, iR
|
party ['pati] n. B53; %Ik
scheme [ski:m} n. BE, it

iC

R
persuade [pa(:)'sweid] v. IR,
b
expert ['ekspait] n. HxK _
wire [waid] n. & B2
hesitation [hezi'teifon] n. ¥
embarrassment [im'bzrosmont]
n. Fil; A RN FY
prominent ['prominont] a. & 4
s R0, HER
headline [‘hedlain] n. (#FIAY)
KFHE

profs = professors



misworded [mis'waidid] a. #
B 1)

account f[o'kaunt] n. (RTZH
A Fr)HF, UL

omit [ou'mit] v. B, Ak

provided [pra'vaidid] conj. B
o DAL Sl

stationary ['steifonori] a. BE
oy LA B

perch [pat] n. (& SF)HA

flap [flep] v. (LF)#3h; #kdh

available . [3'veilobl] a. ®[ikH]
B; T FA iy REAR 1Y

at the expense of fEif%E.. 1
OLF L EL.. AR, i

to the embarrassment of (to
one’s embarrassment) & .. 3

()
i

impermeable [im'pa:mjobl] a.
R B, B

borne [bo:n] v. (bear iyt 34y
D M AR AR

moral ['moral] n. 8 E&; i

illustrate ['ilostreit] v. {07, i
B

precise [pri'sais] 7. Wiy,
{7:1:8)

specify ['spesifai] v. {£48{%H]

tin [tin] n. 4 WHBHE, SAH
{53

calculate ['kelkjuleit] v. 5

-3
no doubt TCEtHh

in the case of B.. %iK:; EF
on the other hand % —J5iH

(t0) fail to (do) %A, Bk
up to HE,HE

L
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with the words wire and glass omitted: 4iF&EiE, ERIE,
omitted it %41, e iAsiE wire fi glass b RIE,
provided the bird were: provided (that) = on condition
(that): /E“fniR”, “76... & BT, "V, R —F BB, BrEUR i IE
K, AhiEiEzhiAmR L be, £AFH—AT were.

available: BRI, @i surface. XAMHRIAEEIE, B4
B, A RBAEY SN AREER. . We hope to see as

much as possible in the short time available,



(® The scales might read anything from five pounds, for a cagé
constructed of fine wire, up to six. pounds for a cage made
of: constructed of ... #1 made of ... At E4ringis, 1B
EIE, 2 PHEHRA cage.
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“Seeing” Atoms in Molecules

A man who directs the players in a game or sport cannot
do much to help his team win if he cannot see his players.
Neither can a chemist do much to control or manage a chemical
reaction unless he can “see’” the atoms he hopes will be rear-
ranged from one molecule to another®. But there is no device
known that will enable him actually to see his very small
“players.”@ This is why chemists must imagine what atoms
and molecules are like.

Sometimes chemists use their hands to convert what their
mind imagines® into models their eyes can see. Such visible
models can help the chemist imagine what atoms and molecules
really are and how they react when they contact millions of
other atoms and molecules during chemical reactions.

To construct models of atoms and molecules, we must
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rely on the ideas and theories about their structure and beha-
vior that other chemists have developed. One very valuable
idea is to express the comparative weights of the atoms in easily
used numbers. Atomic weight lists inform us, for example,
that 1 oxygen atom is as heavy as 16 hydrogen atoms and that
1 gold atom is as heavy as 197 hydrogen atoms. It has been
determined that there are approximately 600,000,000,000,000,
000,000,000(6 x 10?%) atoms in a gram of hydrogen. This num-
ber is called the Avogadro number. It is named for the scien-
tist who discovered it. Because we know this number, it is
possible, using mathematics, to figure the weight of 1 hydrogen
atom. Because it is possible to determine the weight of one
kind of atom, it is possible to calculate the weight of all atoms.
And because it is possible to measure a piece of the substance
and figure its volume, or the space it occupies, the volume or
size of single atoms can also be derived. To understand why
this is s0,® remember that sulphur atoms are 32 times as he-
avy as hydrogen atoms. Therefore, 32 grams of sulphur will
contain as many atoms of sulphur as there are atoms of hydro-
gen in 1 gram of hydrogen. By remembering how many atoms
there are in 1 gram of hydrogen, we can figure how many atoms
there are in our 32-gram piece of sulphur. This amount of
sulphur occupies approximately 16 milliliters; therefore the
size of a single sulphur atom is 16 milliliters divided by 600,
000,600,000,000,000,000,000.

Unfortunately, few people can really understand or appre-
ciate numbers that are so long. You may want to do some
calculating to help you realize how large or small such num-
bers are. Measure how wide a small coin is, for example.
Figure how wide a line of these coins could be made between
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