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1. Aristotle!
(384—322 B.C.?)

Many of the great experiments of science can be re-
peated easily, and many of them are included in® this
book., Let us begin with* an experiment that today is
kuown to be® unscientific, unsound, and untrue. Rather,
it is an observation that made up a small part of a great
man’s adverse influence in physics, an influence that lasted
fifteen hundred years}®

Aristotle was born in Stagira,” Greece. His father,
an educated man, was court physician to the grand-father
of Alexander the Great,® and saw to it that his son re-
ceived a good education at home.? At seventeen,® Aristotle
was sent to Athens'' to study under Plato,'? one of the
graat Greek philosophers.

Aristotle did not always agree with'® Plato. He chose
to'* use his great ability to think, reason, inquire, and
explore. Soon he began to investigate the wonderful world
of biology, and in these investigations he employed the
true scientific principle. He sent men to all parts of the
known world to collect samples to classify, and to learn

everything possible about the plants and animals,



He was tutor Alexander, the boy who became Alexan-
der the Great, and it was this young leader who provided
Aristotle with money'® to conduct his searches, researches,
and experiments,

In physics Aristotle considered himself'® a great world
authority, but he did not engage in any experimenting in
this field. He sought to explain physical phenomena by
reasoning power alome.!” For example when a green log of
wood burned on a fire, he observed that water oozed, smoke
came out, fire was produced, and ashes were left.

So, he reasoned, there must be five elements in tke
. universe: fire, water, earth (the a;shes), and air (the
S{Iloke) and a fifth, of which the heavens were made,'®
an element unchanging and everlasting.'®

The heavens traveled in a circular motion,?® he said,
therefore the circle was a perfect figure. Centuries later,
when Johannes Kepler®* (1571—1630) found that the pla-
nets travel not in circles but in ellipses,” he had great
difficulty convinecing the scientists of his day that his

findings were correct.®®

* scientists could not

In this, as in other teachings,?
believe that the great Aristotle could be wrong. This blind
worship of Aristotle continued, in greater or less degree,?®
for a century and a half,

Aristotle wrote that the heavier a body is, the faster
it falls.*® He knew that a leaf falls more slowly than a

stone. He did not take the trouble to find out by experi-
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t? whether two stones of different weights would fall

men
at the same or different speeds.2® He thought it reasonable
that a heavier body falls faster,?® and taught this fallacy
to his pupils.

He made many such errors, and scientists believed
his statements without question. Scientists who dared to
suspect that Aristotle could be wrong were often open to
ridicule.®®

Aristotle produced between four hundred and a thou-
sand books. At one time he is said to have had a thousand
men working for him, helping to compile his works on
the biological sciences. It is not known how many of the
books he himself wrote. Perhaps he wrote some and
simply compiled the others from the writings of his scien-
tific investigators, but in any case Aristotle deserves much
credit.®! The writing was magnificent.

He was a great biological scientist. It is regrettable
that his teachings on matters physical were not equally
sound,’? '

iE "

1. Aristotle (R 384—3f 822): WE LM, HHRMUER BER,
MREREE, I AR OB, AT 335 SEAERMI T —Ff
MEFEREFER ., HERBETHERIR. R EFRERF R RIGY
Ay, AEEZ LA T BHER SR ARNER, B3HIE Ty
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HHL, AAEEMNERREEENRABN, RERNNRFET
BROTALBE, ERMNORE, BTNERBLU M BER. &
Ay ARFNEZEIELATR, ANGERVRZENKE
Ao EEFMEBCTRIEN BT EEY HEED, (EEED, GHED
%o

. B.C. (=Before Christ): A JITHT,
. are included in: fIE7E--1h,
. begin with: M\« -FF35,

is known to be: AN E,

. Rather, it is an observation...years: EFIHH, FEENEE

HE— 8L, BHRT —~MHEAEHBEZROFRERS— /N
o MABIESR T —TALEE,

. Stagira: ER#EEN(FEBRTTS).
. Alexander the Great (7 356—7( 323); WHl kKA. ERTE

BB RRHNEZDENERGE T (3 336—737 323), HHTit
ZF OWNRETEZELELSE RO T DL Py,
AL EREERIETRTT . ATURT 334 ERFENNEME , BT E R
L= R, AR, BARR. B8l ERERFE,
B 326 SER T ENE. AT 324 RIRBLILE BT AN L T T
KA L BT 323 SENLFT 1 KAR FE , 7 B LB R AR

. and saw to it that... at home: BEEMIINILFERD SRR LT

BIEE. (see [to it] that..FLEEE - S0 {RiFHE-; 0
See to it that there is enough leeway. EBEHF RS H, )

At seventeen: ++HFHf,

Athens ('eefinz): FEB(ZHILEED),

to study under Plato: JUREES), HfiE (87 42T—5F 347);
WEBEMREXEER, HRAENFE, U THREREEFE.
YT ATTH 38T £ QIR , ACGREEY, (RS S ERERT
RESE B E RIS, BN RERE LHE TSR
.

agree with: B &; 5. —Ik,

chose to: Yo ;% ; B, (chose & choose Byt LRI Fz, HH:
W to IR ER).

it was...money: R B2 EBH SR TERXMNERKE 2, (X
%*’l\gﬁifﬁ@ﬂ.)

considered himself: HLIAREEHDEE,
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17.
18.

He sought...alone: fiXEBsEELERYENS,

of which the heavens were made: RESBH WA, (XEZ
BN+ 2R RIA" BISHEENT, which 5 E30h a fifth,
=N E make of BIEIE, )

. an element...everlasting: —fFERTEHNTE, (XE a fifth{y

ifri&. )

20. circular motion: REEE.

21. Johannes Kepler (1571--1630): 2970 /BH « FLHy, MERI

K. bEITESHEYNEBT, RIETESH=ZEROTEHER),
AEPER ARSI ERT TEMAERXZ LNTREFHHER
FRRBFR SIS EE,

. the planets...in ellipses: fTER AL EL BB MEES.
. he had...were correct: {BIRTMEMEURMBZFIMAFHIEIE

EBRY, (convince sb. that: 3 AARE; (ERAGEIR.)

. In this, as in other teachings: FEX— & b, FEmHE M3 Pi—E,
. in greater or less degree: LR/ BRERE M.
. the heavier a body is, the faster it falls: #ERE, = TE

SELE) b,

. He did not... by experiment: MBH AL MRE (LIFHF

i#H)o (take trouble: 3477 PR Todh; REFFH.)

28. whetker... speeds: P REBERN AL THER TR EH,
. He thought...faster: fINABERNEIG R SHRPIEEFY &Y,
. Scientists who...ridicule: F{ESH: T IREET B+ ST 45008

LHRAEEPABIK, (be open to: F5E--1y; H-£,)

. but in any case...much credit: {HEIEWM, ¥ E-L-LEREEERK

2o

- It is...sound: WS LAEYRETTE LN (SEDFEHENENAE

L) R e,



2. Archimedes!
(287—212 B.C.?)

Archimedes is sometimes called. the first great inven-
tor,® and yet he did not want to be remembered for his
inventions but rather for his mathematical discoveries.

We are not certain® about many details of his life.?
His birth date” probably was 287 B.C. He may have been
related to King Hiero®, we do know they were great
friends.® It is believed'® that he was sent to school at
Alexandria, the intellectual cupital of the world,!* when
he was eleven years old.

He was born at Syracuse, on the island of Sicily,‘12
and what we know of his life is bound up with this city.?
He is thought io be the discoverer of the principles of

* and this is enough to give him ever-

levers and pulleys,*
lasting fame.!® But he did much more.!®

When he discovered the principie of the lever he
boasted: “Give me a place to stand, and a fulerum, and
I can move the world.”'"His friend the king challenged
him to prove his hoast'® by moving some great weight.!®

It happened that King Hiero had built a ship for King
- 6 *



Ptolemy,?® and all the efforts of all the men who worked
on it failed to move it into the water.? ' .

Here was just the kind of test that pleased the young
genius.?> He built a system of pulleys and ropes, attached
them to the ship,?® then allowed the king himself to pull
the end of the rope.?* Without too much effort*® the king
pulled the ship into the water.

Then came another test of Archimedes’ genius. The
king had just received a new crown from his goldsmith®®
and wanted to be certain that the smith had not
added some base metal to thz gold.?” He assigned to
Archimedes the task of fiading out,*®* but warned him
that the crown must not be broken or bent.?

1% Archimedes pondered

This was a problem indeed
for many days.®’ One day at the baths®® he sank down
into his tub® and noticed that the water overflowed and
that his weight seemed to diminish to nothing.** Suddenly
the solution to the riddle flashed into his mind.*® Accord-
ing to legend®® he forgot to dress,” and ran into the street
shouting “Eureka]”*® A Greek word that means “I've

found itt”

He had made a great discovery. He could show the
king®® how much water would overflow from a vessel filled
to the brim*® when a piece of pure gold weighing exactly
as much as the crown was submerged.* He could then
refill the vessel,*? submerge the crown, and if more water

o-erflowed this time* it would prove that a baser, lighter,
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metal had been combined with the gold in the making of
the crown.* ,

The test was made. It showed that a lighter metal
had been added. The goldsmith confessed and was put to
death.*®

The one device that bears his name today is the
Archimedes pump or screw.*® This he invented for pumping
water out of a ship’s hold.*” It is a spiral-shaped tube which
turns on a cylinder,*® lifting the water as the turns appear
to rise.*® Two kinds of Archimedes’ screws are attributed
to him;®*® we do not know which kind he actually used.
The devices are still used for pumping water in some
Asiatic countries.®

Archimedes discovered many truths of mathematies.
He came very mnear discovering the calculus,®* and no
doubt would have,®® except that the Greeks did not have
number characters such as we have today.®* They had no
cipher and knew nothing of decimals or algebra.®

His most spectacular accomplishments®® were his in-
ventions of war machines. When Marcellus and the Romaas
besieged his city,” Syracuse, he devised catapults that
hurled huge stones to wreck the enemy ships.®® He built
eranes with giant claws®™ that lifted the ships from the
water and overturned them.®

Legend has it** that he built concave mirrors that

62

focused the sun’s rays on the ships,®® setting them afire,®

but many do not believe this. However, he kept the Ro’

« 8 .



mans at bay® for two years with kis inventions. Marcellus
gave up the fight,®® concluding that the only way to take
the city was to starve its people into surrender.®® This Le
did. But he had great respect for® the man who had
made his war tasks so difficult,®® and gave orders that
Archimedes, his home, and his relatives be spared.®®

But as the bloodthirsty soldiers sacked the fallen
city’® one of them came upon™ Archimedes, now quite
elderly, engrossed in a mathematical problem,”® ordered
to come to Marcellus,”® Archimedes told the soldier to
wait. The soldier, infuriated, thrust his sword into the
body of the scholar.’™

Marcellus was grieved at the deed™ and did what he
could to comfort Archimedes’ relatives.”® He gave him an
honorable burial,”” and marked his grave with the emblem
Archimedes had requested be used:’® a cylinder ecircum-

scribing a sphere,”

chosen because he had proved by
elementary methods that the volume of a sphere inscribed
in a cylinder® so that the sphere touched the sides and
ends of the eylinder was just two thirds the volume of the
cylinder.®! The formula for the volume of a cylinder was
known,®* and thus he deduced the formula for the volume
of a sphere.®

He was justifiably proud of this mathematical accom-
plishment,®
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. Archimedes (Ff 287T—@{212): FIEERIG . A MEEEHE AT RIE.

MEMIAERTAEXEER (BERETNHEZHR L &
H, AN ETYEREFRANER) , BEFS DR RERMER
RO, T 2 MR Y. BN, YA
HUMREE R Bh B4, SR i 4
B.C.(=Before Christ): 7T,

. Archimedes...inventor: [IENBENREHRES—MERN KL H

%. (is called: ##HH, inventor EIFiEXEIE.)

. and yet...discoveries: {BRMARBAMBMPEN, TMTBEAINE

M B R R IEAIEED. BER EFRLNERE
GETHEFE, BRA BVMBEART O £PEE, AMRSEE
X— (EX—TH and yet B#EiR. FEREE to be remem-
bered & want fEiE, but rather EEF NI RFEEMMHIERE
for...for..., rather{EER, BERIMEBENHIE.)

We are not certain: EHTTRIFHE.

details of his life: fli—AEKEEE M.

_ birth date: H4BER (REA H),

He...Hiero: (Wit 5EEEEHERMKR,
we do...fricnds: RATHZMEMIIRITFAR. (do ATINRIES,
KB, R R 2. )

. It is believed: AfiTAN; Af14E(E.
. the intellectual...world: HREE . (X/MHHAR Alexan-

dria MIFEIALIE, 23— P 3 BEER.)

. He was...Sicily: fli2ET77 BB XA R,
. what we know...city: RAIVFTAEK h— BRI X BERTE

%K. (be bound up with: 5. HHEWRE.,)

. He...pulleys: A ARATFEAMBHFER R &, ( to be

the discoverer B XiEXMEIE.)

. this is...fame: X—&ILRUFEMLERTFIIEE,
. But he did much more: 1Bt BT ETRIE I,

He boasted...world: fthHZE#H . “BR—IZRA—IE A, R
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34.
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36.
37.
38.
39.
40,

41.
42.
43.
44.
45,
46.

BB IR,

His friend...boast: {liffik —EEZERMITAMSZEST L 5.
(kisg 2 friend £4FfriE, to prove his boast REIEFNEIE.)
by...weight: FABSHRENHECGRIENR),

it...Ptolemy: REISIBHFELANCREEESE T —54M48.

all the efforts...water: P& M ETIEN BRI H RIS
BEAKE,

Here was...genius: 137X B HFERAEWMA—IRLE, (that 5]
BHEIEMNGE the kind of test,)

attached them to the ship: HEMIFE BRI EEMARR) RTEM L
allowed...rope: tETEERNEATH—%

without too much effort: REHZL KZHIL.

The king...goldsmith: EFNIF 4 FERNF LR

the smith...gold: £ EREFEEIREFELEFSTES,

He...out: $5&MEXEBEXTENAIES.

warned...bent: BEMREBHRFIRFEEE,

This was...indeed: XpIMHE—EH,

Archimedes...days: FEXEERTIFER,

at the baths: EBEE,

he sank...tub: HLEBTEMREHE,

noticed...nothing: JL K& HRMANEBEPHROEEE T,
Suddenly...mind: ZEMRABHXNHIER (FXAFEA ] RO AR DL
&),

According to legend: &3,

forgot to dress: BICE KR,

Eureka: RB|HT ;s BRIMBN(ER)T. (FEE)

show the king: 8ETE T, ‘

how...brim: J\—/NBEHEKB0RSIM ¥ H: s £ 7 Kk F. (filled to
the brim RiFFHSFEEIEEIE, B vessel,)
when...submerged: B~ BB S5 T E e & — N4 LB A KT,
refill the vessel: FEIRERIMEH /K,

this time: X—/K,

combined...crown: FHIEFERIE-BE4TH,

The goldsmith...death: &FEFINT , AT,

The one...screw: &K, FAMMKKIZRBSMRBITEREKTER
Y By ZE K 1R 4R T
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48,
49.
59.

51

62.
53.

54,

56.
57.
53.
59.
60.
61.
62.
63.
64.
65.
66.

67.
€8.
69.

70.
.
T2.
13.

4.

pumping --hold: /K MANAYE AT HiE,

It isw cylinder: R GA—IREE LRBERPE T
lifting-rise: YHTRIFAEREE LI, IBKE LK.

atiributed to him: JIZTF .

Asiatic countries: TIIER.

He came...calculus: 482 — &I T 5.

no doubt would have: fi—E2 (kM) .(would have [discover-
ed] EBRELER.)

except that the Greeks.-today: BERZEFM ALNERAHERE
4R HERANEERS, (except that BIRHEFRIBMND, EA
MORERENGEH, Bt such as we have today REIEM
4 &M characters,)

5. They...algebra: fMEAMAMAEE, H+HHARIREB—T

FrAt,

spectacular accomplishments: & ABR ko

The Romasns...city: B I N\ SE T T 7ER T,

He devised...ships: fiiz IEH, E1E E KW RRMARHEM.
cranes with giant claws: HERTIEERNBE,

that lifted...them: JEA R MK R, E2HE,

Legend has it: 3B,

He built...ships: fEfE/EMESIRHEXE R EHM L.
setting...afire: [FEME Ko

he kept...bay: i 5 AHNEE S H.

Marcelius...fight: DESELR, (give vp: Pk HFE.)
concluding...surrender: BHEZE BYURBEBR BNV ARERESES
X T — RS,

respect for: B{E,

the man...difficult: FhAERSJUERIE KEEBA.
gave..spared: THLRGEMEREL K 8 & B f1 % M. (be
spared QAW T should,)

But as...city: (BRUBZFFOTEMESX BRENRTR,
came upon: FARFIR,

now...problem: ¥R BEANAEKGELSET—AEFRE,
ordered...Marcellus: (XANLR)ES (TEXKEB) L RDEHHT,
EILERIE.)

The soldier,...scholar: +EAE ., —SIHI AFEIE K,
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. Marcellus...deed: JoiX{FEH SR,
. did what...relatives: Rﬁ?lﬁfﬁ7§%1’%uﬁ¥ﬁu (what he could
£ did 8EiENL)

TT. honorable burial: BEEAZEIL,

18, marked...used: FEMAUEEL F RIBPTR KB ERAMIRIC,

T9. a cylinder...sphere: PYiBIRREOEI .,

80. Chosen...cylinder: %{ﬁﬁ%@fﬁﬁﬂ‘;ﬂiﬁffmﬁ?lﬂﬁ%ﬁ@%
LB P XA I,

81. so that...cylinder: —/Npy#T S EFKRENGER, E THRFHE
B =H2, ‘

82. The formula...known: sREEARTFIAR BB,

83, thus he...a sphere: EffifbikBHEROEFHLR.

84. He was...accomplishment: {4 ARX —F ¥ ERORBRTEEE

.

~
¢

3. Petrus Peregrinus

(date unknown)?

One man’s search for a method® of “perpetual motion™*
led to® the scientific investigation of magnets,® probably
the first.” '

Perpetual motion was the impossible dream® of many
men in the past.’ Clever machines were made.'® numerous
ideas were spawned,'' and much time and money were
spent in this quest'’ hefore scientists finally learned® that
no machine, once started, could run forever withouy
having energy added in some way.'*
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