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EUCLID (c. 200B¢)

HE GREFK mathemataan Euclid
worked in Mlexandria, Egypt, 2,300

i el L,

vears ago. Lhough few deails of his life
remain, his major work, fhe Elements,
survives in translation. L his serics ol 13
books contains geometric and arithmetic
principles and that formed the
hasis of nuthematies for more than
2,000 years.,

However, by the carly 19th cenury,
seyveral mathematicians proved that
Euchd's . which states
that parallel lines naver meet, 1s not
always truc. [ts truth depends on how
we interpret his other principles. Lhe

developmient ol lorms }% \).' AR,
ol geometn transformed muathematics, - i

physies, and philosophy.

Al

. . e
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ARCHIMEDES (287Bc-212BC)

THF. ANCIENT GREEK Archimedes
arrived at many important results
in geometry, mechanics, and
hydrostatics. Apart from his refinement
of the value of T (pi), accurate to the
second decimal place, he obtained
formulas for the curved surface areas
and volumes of various solids. In
mechanics, he accomplished a rigorous
study of levers. He reportedly claimed
that, given a sufficienty large
- lever, he could move the Earth.

E"" Archimedes is pgrhaps most

o famous for the principle of

,};&’ displacement named after him.
20N His work was later developed in
the Arab world, and reintroduced
“ to Europe in the 12th century.

=

.
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-
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HE WORK of [talian scienust

Galileo Galiler (known as Galileo)
revolutionized astronomy. Galileo used
the newly invented wekescope 10 make
important discoveries about the planers
and the Sun. His observations
confirmed the work of the Polish
astronomer Nicolaus Copernicus
(1473 1543}, who believed that the
Earth and other planets revolve around
the Sun. Because his behels went
against the teachings of the Roman
Catholic Church, the lawer years of his
life were spent under house arrest.

Galileo suggested the use of the
pendulum in docks and ako discovered
an important principle about graviny
that the rate at which an object Lalls s
not related to 1ts mass.
&

-
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BLAISE PASCAL (1623-62)

T HE FRENCHMAN Blaise Pascal was a
brilliant mathematician and religious
thinker. He was the founder of the
modern theory of probability. Following
work on barometers by lalian scientists
( ;Jlilcu ( Q;llilci ( 1 564 -1 642) and
Evangelista Torricelli (1608 -47),
Pascal made a mercury barometer and
measured atmospheric pressure, He
formulated Pascal’s principle: in a liquid
or gas, pressure applied to one point is
transmitted equally to all parts of the
Huid. To assist his father in his
accounting work, Pascal invented a
mechanical calculator, which he
manufactured and sold - seven
of these early calculating
machines still exist today.

-
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ROBERT BOYLE (1627-91)

ORN IN Lismore, [reland, Boyle

became well known in his lifetime for
his nawral philosophy. A pioneer of the
experimental method, he helped establish
chemistry as a science, distinct from
alchemy. He suggested that matter is
composed of fundamental “corpuscles”
that combine in different proportions.
Robert Boyle is probably best
remembered for his study of gases.
Boyle’s law states that at constamt
temperature, the pressure and volume
Ofa gls are 1n \L‘l’.\Cl) pmp«)llunul.

As well as helping to found

modern science, Boyle wrote a
thealogy treatise and organized
lectures to defend Christianity
against other religions.
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ISAAC NEWTON (1642-1727)

HE ENGUISH physicist and
mathematician [saac Newton was
one of the greatest scientists of all time.
His theories revolutionized scientific
thinking and had an enormous
influence on practical and theoretical
astronomy. His book Principia
Mathematica (1687) is one of the

most important works in the history
of modern science.

Newton discovered the law of gravity,
and the three laws of motion, still used
today. He was the first person to split
white light into the colours of the o
spectrum, and his research into llghl ]td ! .
him to design a reflecting telescope. He B ‘ =
was also one of the pioneers of a new ’
branch of mathematics called calculus,
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4
:
‘ HEBRITISITCHEAIS T and 3
1 physicist Henry Cavendish 3
4 worked extensively on gases. He
discovered hydrogen Minflammable ]
air™ ), and also the composition ol air. 1
In 1784 he showed that water is |
produced by buming hydrogen in air.
i ! his led scientists to realize that water
1 is therelore a , ot an ]
i - After some important work ;
{ on heat and clecuriciny, he determined
the mn
1 . L his enabled him
to propose the lirst ligures for the
| mass and density ol the Earth.
1 In 1874 the Cavendish Laboratory ]
at Cambridge University was founded 1
; i recogniton ol his achicvements,
b s
i 2 |
L J’
L s i

Copynight © 1994, 1997 Dorling Kindersley

fmeadan aas indénanluudndies vy sud nduds o
o3nPLmoInILnIofiuninets.tuttiudunineSigray (Toh Ty
2IN0) (T wjjcthzneuéugJTusﬂNﬂn.‘EUE’J 1784 tutGRnanIoTiug
nuzSodulounudintaizeseuigranlusinn. inSnsurgniigmis b s
aawéé’mz‘h’ﬁﬂc’iJiuwjjccﬁélouUzé‘wi’Jccbmnmccaj.zjjj'mnmjajnjmzh"énﬁn
NnyjoNuaowssy Az Wil,nwtdgenmics It 0goindinituRNMuLS It 0]
singesfocfiy. JiEn hulnoruguindessalisuuwn8nddu uousy
tay aorwsivesgiostan.lud 1874 diggfinaspiu nSuls i
prmdnzrtacauudn fnaudutunuus uEuBuduinzejn.

poauSofuwesagadoRosngnougaSo 10 Fonog Jonede



2 A
R N MR
JAMES WATT (1736-1819)

Tm SCOTTISH inventor James Wart
improved the design of the early
steam engine, ensuning that it could
be used successfully throughout
industry, He refined the steam engine
designed by the English engincer
Thomas Newcomen (1663-1729)
and made it more elicient. Waut's
work helped to bring about the
indusirial revalution in Britain.
The new Watt steam engines
provided much of the power for
Britain's industries during the 19th
century, The watt (W), the unit of
power, is named after James
Watt. The power of most
dectrical devices, such as heaters
and light bulbs, is rated in watts,
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ANDRE-MARIE AMPERE (1775-1836)

S HE FRENCH PHYSICIST and

I mathematician André-Marie
Ampere worked at the beginning of
the 19th century in Paris, France.
He used his mathematical and
statistical skills 1o obserye and
d measure natural occurrences that

e e

ZRN oS

o

Ld had been discovered by other

1 European scientsts. His greatest
d work imvalved the relationship

{ between and

il S

and the Jorees between conducting
wires. Healso developed 4 new way
| ol chssilyving chemical elements.
Ampire’s name was given 1o
{ the basic unit ol clectricity

the ampere or

PPN P

3

PSRl
‘ .
]

R
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MICHAEL FARADAY (1791-1867)

HE WORK of English physicist
Michael Faraday has had a lasting
effect on the world. He invented both
the electric generator and the electric
motor, allowing electricity to be
harnessed for practical use.
Born into a poor family, Faraday
learnt science from encyclopedias,
but was later apprenticed to noted
English chemist Humphry Davy
(1778 -1829). His greatest work was in
clectromagnetism. Faraday discovered
that an electric current in a magnetic
field experiences a force — the “dynamo
effect”, and also worked on induction,
in which movement of a wire in a
magnetic field creates a current - the
principle behind electricity generation.

-~
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CHARLES DARWIN (1809-82)

HE ENGLISH NATURALIST Charles
Darwin is celebrated for his theory of
evolution by natural selection. This theory
was published in Origin of Species by
Means of Natural Selection (1859) and
argues that the individual members
of a species vary naturally in their
characteristics. Those members that are
best adjusted to their environment will
survive in the greatest numbers to
reproduce and pass on their characteristics
to the next generation. Over many
generations, therefore, the species as a
whole will evolve, becoming better adapted
to its environment. Darwin’s theory, often
summarized as “the survival of the
fittest”, was held to apply equally o

the evolution of human beings.

-
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JAMES PR}:S( OTT JOULE (1818-89)

Tm: ENGLISH physicist James
Prescott Joule is famous for his
experiments with heat. He discovered
that the various forms of energy -
mechanical, electrical, and heat — are
basically the same, and that one form
can be changed into another. Joule’s
rescarch was so significant that his
name was given to a unit of work
or energy, the joule (J).
Joule did not have any formal
academic training or an academic
post. However, he worked with
some of the leading scientists of the
time, including the English chemist
luhn [).ﬂum (l~66 - 1844), and
the Scottish physicist Lord
Kelvin (1824-1907).

e
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HENFED o solve problems

allecting the French silk, beer,
and wine industries led o somwe
brilliant work by the French chenust
and microbiologist Louis Pasteur. He
isolated and climinated two dillerent

that were causing discase in

silkworms, and also produced an

R -

PR T—

accurate explanation lor the process
ol . He showed that lood
could be made sale by L Ina
process now called pasteurization. |
Ry >\ Pasteur is also known Jor :
his work on discases thai
allect animals and humans.
He davcloped lile-saving ]
for treating anthrax 4
and rabies.

|
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LORD KELVIN (1824-1907)

S(i() rTisH mathematician and
physicist Lord Kelvin (bomn in
Northern Ireland as William Thomson)
contributed greatly to the study of heat,
electricity, and magnetism. He formulated
the second law of thermodynamics,
which implies that a perfectly cflicient
perpetual motion machine cannot exist.
Kelvin ako proposed a temperature scale
with a lower limit of absolute 2 ro, which
is the lowest possible temperature. In
recognition of his work, the unit of this
scale is called the kelvin (K).

Lord Kelvin's expansive interests drew
him into the debate about the age of the
Earth (which he estimated at around
100 million years). He also engineered
the first transatlantic telegraph cable.
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DMITRY MENDELEYEV (1834-1907)

Tns RUSSIAN chemist Dmitry
Mendeleyev is credited with
developing the periodic uble of chemical
clements. He studied all the elements
known at the time and discovered that
they showed a regular repetition of
properties when arranged in a certain
order. He also predicted the discovery
and properties of new elements, all of
which have now been isolated and
named. One, mendelevium, is
named after Mendeleyev.
Mendeleyev also experimented
with agricultural production based
on scientific principles, increasing
its efficiency to such an extent that
his methods came to be applied in

many Russian industries.

s
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J. J. THOMSON (1856-1940)

HE ENGLISH physicist J. J. (Joseph
John) Thomson is famous for his
discovery of the first subatomic particle,
the clectron, and for his work on atomic
structure. Though soon superseded by
his student Emest Rutherford’s nuclear

model, Thomson’s model of the atom
was revolutionary for proposing that
atoms were made up of smaller
particles. Several years later, in 1906,
he received the Nobel Prize for physics
for his research into the electrical
conductivity of gases.

Thomson was a great
teacher and an outstanding
scientist. Seven of his students
and assistants also received
Nobel Prizes for their work.

-
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PIERRE CURIE (1859-1906)

ORN IN PARIS, Pierre Curie became

famous for his work on radioactivity
and magnetism. From an early age he
had great ability in mathematics.
This led to his graduating from the
University of Paris at just 18. His
marriage to Polish immigrant Manya
Sklodowska, now better known as
Marie Curie, was the beginning ofa
world-famous partnership. Together
they isolated two new radioactive
clements — polonium and radium - and
shared a Nobel Prize for physics in
1903 for their discovery of radioactivity.

Pierre and his bro(hcr Jacques also

dlSCO\Ll’l'd pic zoclectricity ya ()p& Of
electricity produced by the exertion of
pressure on certain crystals.

HIls -

Copyright © 1994, 1997 Dorling Kindersley

2

2y 18 vrenaelEy Yo DinSnzengnd vy Jues 08 YEnwewdud
HI8g3333uemuivduniomivnzwwdsd war Nyofiucldin. s
am.ugl°1.uméU‘Ems'Jz;Jajzmjﬁmmﬁoamﬁjcccﬁ‘cacﬁn.éuﬁc%o
THNUKILINS FUIULEMSNZL IRUIS WO 18 U dhaiu. g u8neses
udtuda(Polish) 8 Huon gelanosem fiu iy 113 LIS N8 My VY
018 N8  WuiigIniivg,ntdIsousouiivinisayze tan. lwnwEn
oynPUsaLfivwon@u  thrungegmateifigiuinemdunswiuEsdeen
PNTVA: TzuTmJj.,u (T SINJU €A ‘tncchgJoueejmjautnccua 2129W8N T
J 1903 gl”lalm’IlJEUJE]O’Iiﬂ"IOEEUJ’MJJlJC]“UJ'IUEOjZl?QjUJOJ’]EUJlJ

oy Dues war Sweephwd wandd  diuiidhuadngoiiv
Plezoelectricity, thuzdngriingeg tuildouniusencsifntudduniurio s
SU LU,

nouSofvwrauaUSD (RocngaoagaEo 20 Fymeg Jonzdy



ERNEST RUTHERFORD (1871-1937)

THE NEW ZEALAND-BORN British
physicist Ernest Rutherford laid
the foundation for the development of
nll(’l(‘.l[ Ph_\ SiCS and m(ﬂc’n q\l.m!nm
theory. He investigated radioactivity
and the nature of alpha (positively
charged) particles. His most significant
discovery was the nature of the
structure of the atom. He realized
through his experiments that the
positive charge of an atom is
concentrated at its centre in a tiny,
dense nucleus.

Rutherford’s work and leadership
inspired two generations of scientists.
[n 1908 he received the Nobel Prize
for chemistry, and in 1925 he became
president of the Royal Society, London.

-
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MARIE CURIE (1867-1934)

Pousu-mm\’ physicist Marie Curie
and her French husband Pierre are
famous for their work on radioactivity.
They were inspired by the work of the
French physicist Henri Becquerel
(1852 -1908). Marie Curie was the
first to use the term “radioactive” for
substances that emit invisible forms

of radiation.

She also isolated two new radioactive
clements: polonium and radium. After
Pierre’s death, she took over his job as
professor of physics at the Sorbonne
in Paris, the first woman to teach there.
She continued her research, looking for
medical uses for radioactivity. She was
awarded the Nobel Prize for physics in
1903 and for chemistry in 1911.

=
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PIERRE DE FERMAT (1601-65)

HE FRENCH lawyer Pierre de Fermat
T pursued mathematics as a hobby,
and made many key discoveries in the
subject. He is regarded as the founder of
| v, and developed
independently of
He also discovered some aspects ol
before ™oy and | vl
and made important contributions w
the theory of ‘ . However, he
is best remembered for
y a problem that mathematicians
struggled to solve for over 300 years.
Fermat himself claimed to have found a
+ proof but never wrote it down. A proof
¥ (using 20th-century mathemaucal
7 concepts) was finally found in 1994 by

British mathematician Andrew Wiles.
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CAMILLO GOLGI (1844-1926)

HE ITALIAN CELL biologist Camillo
Golgi is chietly remembered for his

s auun

discovery of the s, a
structure found within most living
Golgi was a pioneer in the study of the

.
&
hne structure of the . He
g # devised a method of statning tissue with
P |

P

silver salts. This allowed the uny details
ol the cells to be seen and individual
nerve hibres to be traced under the
microscope for the first ume. It was the
development of this new technique that
enabled him to idenufy the Golg:
apparatus. In 1906 Golgi received the
Nobel Prize for medicine or physiology
{shared with the Spanish i

Ramén y Cajal) for his investigation ol

the structure of the nervous system.

B
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ALEXANDER G. BELL (1847-1922
HE INVENTOR of the telephone,

Alexander Graham Bell, was born
in Scotland, where he studied yoice
production and hearing. He later
moved to America, where he combired
this work with an investigation into the
transmission of sound by

Bell managed to transmit his voice
electrically in 1875, patenting his idea
the next year. He formed the Bell
Telephone Company in 1877, as part
ofa legal fight to protect his patent.
He used some of the profits from his
invention of the telephone to linance
special schools for the deal. Bell carried
on inventing for the rest of his life,

designing s to make ships

faster and kites capable of lifting peeple.
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PAUL EHRLICH (1854-1915)

T HE GERMAN bacteriologist Paul

Ehrlich contributed gready 1o

advances in medical science. He was

a pioneer of haematology, the scentific
study of the blood, devising new ways
of staining blood cells for observation
under the microscope. He also helped
develop nmimunclogy, collaborating on
the development and testing of a cure
for diphtheria, a common childhood
disease at that time, which often proved
fatal. In 1908 he shared a Nobel Prize
for this work. He then investgated the
possibility of using certain chemicals, or
“magic bullets™ as he called them, to
cure disease. This technique, which he
termed hemotherapy, s now used to

treat many diseases, induding cancer.
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HEINRICH HERTZ (1857-94

HE NAME of German physicist
Heinrich Hertz has become a part of

everyday language because of his work on

electr gmetic waves, The l (Hz),
the unit used to measure the | of
05 ns of all types, is named after him.

Hertz was inspired by the work of the
Scottish physicist James Cle
(1831-79), who had predicted the
existence of electromagnetic waves. Hertz
designed and built equipment that proved
that these waves exist and that they can be
detected at a distance. He was sure that
clcumm.lgnctic waves could be used o A@,
transmit messages across the Adanuc, but {/{} .

g £ oo L
he died before the dey elopment of radio ;

showed that he was right. i 10
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RICHARD FEYNMAN (1918-88)

p THI‘ US PHYSICIST Richard Feynman's

‘ rreatest achievement wa :
,;‘A‘ d greatest achieyement was the

development of the theory ol
® | ' , for which he shared
HJ} the 1965 Nobel Prize for physics.
iy

He also made major contributions in

0 J}II;.}

£l other areas of physics, induding

{fre

super!ludity, and believed in going
back to the basic principles of physics.
~E!;{ Feynman was a brilliant teacher, who
often played the bongo drums at his
lectures. His lively personality became
known to a wide audience through a
series of television interviews. Towards
the end of his life, he was involved in
the investigation of the explosion of
the space shuttle Challenger in 1986,

in which seven astronauts died.
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ENRICO FERMI (1901-54)
o R HE ITALIAN-BORN US physicist
it

Enrico Fermi is best known
e for his work on the atomic bomb and

LY

A

'é“s

% @ o WY

nudlear energy. He was awarded the
Nobel Prize tor physics in 1938 for his
research into
he created new radioactive elements by
bombarding the of atoms with

. In the same year, he fled [taly
through fear of Fascist persecution and
settled in the US, where, in Chicago,
he produced the first controlled .

. He later worked on the

development of the atomic bomb and
became a US atizen after World War i
[I. A dass of subatomic particles called
fermions and the artificial radioactive

‘nt fermium are named after him.
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n. mazmauwumu (Base Unit)
mauuaawumuasjauuu SIi7 mazmaamﬁ :

WBSnwnnUsauiy fiooioy Suedn
-029U8J99 -cedo m
-UoURIU -Alanw Kg
-0 -3uin S
-neu twia Sy A
-QUMTY U LYY -tau3u K
0B L29INRIFLI | -COUINAT Cd
-UrdIuesinin -luy Mol

2. Hosloudly ; (Supplementary Unit)

fovbouueeiasdu S § 2 fovlowu &:
-s103u (radian 1§&uardn rd ) (WudiososuSncnngouléiijzejuuwsy (Plane angle)
-gztisan3u (Steradian 18%ue13n Sr) Wudomloudnwnnyuiiv (Solid angle)

a.5oolousryiiu (Derived Unit)

c’iJiuUﬁauﬁoam"’ﬁﬁiawoazg’uumumwzﬁjasmiﬂoiﬁuﬁu (31 fovlougenoiutody
cJ0a3uai ajucc.un (az SuuIdioliuniv,Fiovouasiusipudncnndugu (Joule/d )
§jﬁzﬁamowocmw wdo waz Alanw dodiufiu (N ) = Kgm/s®
.oUsQu war nedgu ()

WwnuSnenniiSawe § shieudfivty duewlgeuzgu § nzdguuny Gu:
0,000005 A =5x10° A s3U 10° (uguzguajuanuitiioy u ( tuassw )

&iiu 0,000005 A = 5 x 10° A ( 911 Firtunsoudwy )

fogy :
fogQu S duneSgu way oUrqu SUUIAN
10" ihs1  (Tera) T
10° nm (Giga) G
10° tum  ( Mega) M
10° nta  (Kilo) K
10° (Enln ( hector) h
10 (on1  (deca) da
azﬁuasgzﬁauﬁoacéu: w0, Alaniy,..........
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10™ (02 (deci) d
107 398  (centi) C
10°° Dua  (milli) m
10°° twla (micro) B
10™° uity  (nano) n
107 ila  ( pico)
107 iWuln (fento) P
107 80l (atto) f
a

Tunwgaeuzau war nedguucnudioguasIFiosiounale e ldiliyusy nou
2wRen1E019UqU 1ar nrdgu fzzrasSuiilanazndy 0,189 1000 S380¢N

1200 N 250y 1,2 KN ( ﬁaouajuc’ﬂw 0,0012 MN & éhjé’b )

0,00394 M 23U 3,94 mm ( UaoueIUDY 3940 M & £1951 )

FEYUUND wonS1vcfigygaourgu 1y 51°|znzSauﬁcéoTﬁnﬂuszQQjCQﬂUﬁss
ﬁgn ( unwaﬁﬁmﬁacanﬁ%w;w )
q.N2JuSuyIdngsjfiosioung

nﬂUQjﬂJﬁﬂJUﬂﬁﬂ?SjlﬁOUﬁOUﬁ]‘lj‘jﬁ@jnmwﬁjﬁ :

- 23uiugadngglngusgu war ndgu Gofuduendnesyfoiontoud Jeegon
céu: cm,mm,Nm,KW,.....

- zﬂﬁé’]uajwméu 13ufioviouszylivnouarajutgiv ed thEuay Sy ;

N.m ( JocGucda )

o o o & o o o & @Ooms & oo eyy o K
- 1Rudioviou SyluRiomioumu 210E0diu § 18M13F3UNTE (B - —%
m
2102351 Kg/m3 & Kg.m®
- Kg.m?® eomejuidunoiuiezfioejuiiudl Nlanwaciofisy
3.00d19500U0u501NRDIYID (KL VN 283axlu Sl :
/0 U 3 fovloy 22171 FueaIn Uz
fouloy U
1 Sl 100§ 10 Inch In 0,0254 Jn
2 Sl 140 Foot Ft 0,305 o / 30 cm
3 Sl 19 Yard Yd 0,915 (€0 / 90 cm
4 SI 1tU mile mile | 1,610 o
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5 Sl 1 Don(tunzx) | Knot 1,852 (0
6 Sl 1nissu(negn) | Gallon(897i0) 4,545 30
7 Sl 1Mseu(nzon) | Gallon(oztu8na) 3,78 AN

8 SI 1991 Once 04 28,35 N1
9 SI 1Usu Pound Ib 453,59 N
10 Sl 1209V Stone St 6,35 Nla
11 Sl 140 Poud 16,38 1l
12 Sl 1 UAs(1)9) barrel 199,24 fila
13 Sl 129300 Long-tone Lgtn | 1,016 1l
14 ] 1290101 Short-tone Shtn | 907 Ala
15 Sl 1 Sunsacon hundred weight CWT |50,8 Ala

JUANS 3un e/ 5/ 2008

= O%OLLO*O=

poauSofuwesagadoRosngnougaSo 34

Foneg donede




(ONYI1S1I99 :
1.cce3u CD.Encyclopedia of Science 2.0

2.((UUSTU dNZYIINNIULZI0 U.1,U.2 (T U.3 NZg2IEININNIY
J 1996

3.3nzed0n9du 2 ( ((@u Il ) Nneg0I8NKI N1 wr Mwusny U

9

1979

4.3NI0IDUSNZLININ 1 (AT 2 NzgoIEnNIv.gulinnzuig J
1998

5.Thai Learners. Dictionary
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