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UNIT ONE 1

What Is Scientific snd Technical Euglish

Vhen you read a pigce of sciéntii‘ic and technical
writing in BEnglish for the Tirst timél, or when you
fivrst hear scigntists or anginaers; It.'albliilllg in BEn-

ligh,you may find zt very d.ifi‘icul?t to understand
#hat is written or spoken, particulafly if you navs
lpamed English _. as a laugvags of averﬁrday conversa-
tion and of literature. TOu may think-that t-har& is
s specigl kind of Englich. which is used ouly in
science and technology =ud which has to be learusd
ag a separate language. You may also feel that _gome~
how the English of science and technology 3is mucn
more difficult than everyday Engl:ah. In fact, tachf_
nical English does differ from everyday Engl 3h, i
because of the specialized contexts in which 11: *Ja |
nsed _audl because of the specialized mtelaats of
scigntists and engineers. But the differences do not
present any great problems once they have been Dec=
cgn"mid. : . '_,

The following passage :1lustrat;.s soma of tha -
_eqtures of technicsl Engl"sh' : : :

Dr. Brown Good moming, Mr. Sm*th. Can I téka:_' I

your coat? Awful '.wather,‘-‘i‘a:n't £ 3 :
Do sit down. Cigarette? |' 2 .
Mr. Smith No, I don't smoke, th-anlls very iéubh.."



Dr. Browm Weil, TTve bag: looking into yowr snquir
about thy corrosion trmuﬂa you've been
gettmg in the control valve. I'm sorry
you've hsd troubls =—— quite unexpected
== but I #iiink we'have the answer, The.
most probabls cavse' of corrosion: at.a ;
metal-to-metal junction immersed in an
ionized fluid is electrolytic. : . .

In thi: :=ssage; Dr. Brown begins by talking infor—

mally to his' vis,"itor, but when he talks a8 an ;;:a'xpx_irt[
sbout h1$ ap;. Cialized subject——corrosion—lis way of
talk.ng changes, His statements sre impersonal, .. Bis l
style of specch is formsl and. he uses msny technical
terms. _ = ' CETE s
Now heru;lis‘: an gxample of scientific writing in |
Bngligh, A5 ' ' . I Aeeie
If the coordinate X of a particle moving,on the.
I—ax*s is given as s function of time, ths- w‘oc*ty
can be found by differventi ation; from the defm:t*on
V=0x/dt. A sccond differentistion gives the accallara—

tion, since a=dv/dt. We now consider the converse

-pmcesz given the acceleration, to- find the velocity
a‘ld the cordinate. This can be dona by tbe mathods of
integral calcvlus, We shall d:acuss firgt the indefin

and _t_hgn' the definite integral.
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“Supyose we are given the acoal grwtion z(T; as 2
funeticu of time, Then, siuce

...‘.1.1{_ = ﬂ(t)')

B | ;
wa have
dv=a(t)dt,  [dv=la(t)at,
and
' v= [a(£)dt + O
nhara C, ig an integrat’. v constant whose Value can

s,
ba dut.mined if the vel- ity is Imown at any tirs.

It ias customary to express O, in terms of' the velocity

J -¥
g: 0=

v, wher =0.
fThe whole of this passage is in formal stjle,‘- with
a very high concentration of technicsl terms and &

number of physical and mathenatical syabols.



The Sciegutific sttituds

What is the nsture of t'u—a. seigntific attitude, the
attitud: of man oOr womal wW.0 studiss and spplies
physics, biology, chemistyy, geology, snginesring,
medicing or any other science?

We all know that science plays an important role in
the socigtigs in which we live. Many peopls bLalieve,
howevery, that ovr progress depends on two di. Terent
aspects of sciehce, The first of these is t. . applics-
tion of the machines, products snd systems of spplied
Imowledge that scientists and techonologists develop.
Through technology, science improves tha structure of
socigty and bhelps man to goin increasing control Wai‘
hig environment, New fibres snd drugs, Taster and
safer means of transport, new systems of applisd lmowl-
gdge (operstional research) are same examples of this
asspect of science.

" Thg second gspect is the applicstion by all members
of society, from the govemment official to the
oxdinary c¢itizen, of the special methods of thought
and action that scientists uvse in their work.

What are these special methods of thinking and
acting? First of sll, it seems that a successful
scigntist is full of curiosity — he wants to find out

how and why the universe works, He vusually directs his
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atention towards problenms whrich he notices have no
gatisfactory explanation, ani his cnriyoi Ly makes
him look for underlying relationships even il tne
data avﬁilabla seéﬁ to be unconnectad. Morsover, be
thinks he can imprﬁfé the Gxiéting-conditiOns, wheth-
ey Of pare orhﬁﬁiliad kﬁowledga, and egnjoys trying
to solve the probluﬁs shich this involves.

He is a good observer, sccurate, patient and oObjec-
tive and applises paraigggqgiand .. -igcal thougbt to
the observations he makes. He ntiliges the facts he
observes to the fullest sxtent. For example, trainad
cbssrvers obtsin a very large amount of information
sbout a star{e.g. distsnce, mass, velocity, size, otc.)
mainly from the accurate analysis of the simple lines
that sppear in & spectrm.

He is sceptical =— ba dous not accupt statements
which are not based on the most complate evidence
available — and therefnra rejects avthority as the
-sola basis for truth, Scisntists alwaye check gtate-
ments and make experiments carefully and ovjectively "
_to verify then. |

Porthermore, he is not enly critical of the work
of others, but also of his own, since he knows that
man is the least reliable of geigntific instruments

and that a number of factors tend to disturb impartial
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and. ohjectiv§ investigation,

Lastly. he is nighly imaginsgtive since he often
has to look for relatiotaships in data which are not
only complex but also Tfrequently incomplete, Further—
more, he nesds imagination if he wants to make hy-
potheses of how processes work and how svarts take
place.

“igse secm o be some of the ways in which a sucec:-

ful cigntist or technologist thinks and scts.



Fure and Applisl Scignee

As students of scigncy you are pmbstly scrotiagy
puzzled by the terms "purs' and 'sapplied' scisuce.
Are thase two totally diffnr&nt'activitiaa, having
little grknolinturcnnnection, as ig often implied?
Let us. begin by examining what is dong by sach.

Pure scignce is primarily concemed with the de-
.velopment ;of theories (or, as they are froquently
called, nodels) establishing relstionships Ustwsen
the phenomena oL the universe. When they are suf-
 Ticigntly validated; these theoriss (hypotheses,
models) become. the working laws or principles of
scignee.. In carrying out this work, the pure scigntist
usually disregards its aspplication to practicsl af-
fggng,fpcpfinigg:hig‘attantion to explasnstions of
how snd shy events occur. Hence, in physics, the
qupatiqug dgscribing the behaviour of fundamental
".pgrpic}as_are said to be examples of pure scignce
_(basic _research), having no spparsut connection'(for
the:gpquut) with technology, i.e. spplied sciencs,

Applied sciguce, on the other hand, is dirgetly
concgmed with thg application of the' working laws'
of purg. science to tne_pmactibal alfgirs of 1ifg,! and
increasing man's control over his environament; thus

leading to the development ol mew techniques, Hro-
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cpeses and wachines. Such activities as investigating
tag strongth 218 uses of matarials, extﬁndjng 'thﬁ
findings of pure matbematics to improve %be sampling
procedures used in agriculture or the Bociai'ﬁciences,
and duveloping the potentiiities ol atﬁmic 61]&1_’8}’,.
ars all exmaples of the work of the appligd scientigt
or technologist. - | .

It is svideat thatl mahy braic’ s of applied Qcienca
are prectical extensicus-of pui f'tﬁeoretﬁﬁél or
expariqeutal work. Thusz the Btuc; of fadioactivity
begsn as a pipce of pure~resuafch,’§ut its results sre
now applied in s grest numbasr of difféf;nf ways — in
cancer trestment in medicine, the dévéibpmant of
fertilizers in agricultdra, the studyjof metal-fatigus
in engineering, in mebhods Of estimating the ages of
obJjects in anthropology and g‘eology, gte, Convarsely,
work in spplied scisncs and technology frsquently acts
as a diprgct stimvlus to the development-ofl purs scieuce.
Such sn intersction occurs, for sxasmple, when the tech-
nologist, in applying a particular concept of pure
scignce to a practical problem, reveals a gap or limita-
tion in the thb.oratica:_l.'mad-él-, thus :peinuﬁng the way
for further basic research. Often afurthar interaction
occurs, since the pure scisntist is unable to undsrtske
this further research until another 'Eaﬂhnolbg‘iﬂt



9

provides him with more highly-developed instruments.

It scoms, then, that these ton branches of =~isnce

are mutually dependent and intevseting, and thit the.
so-called division betwesn the oure scientisgt and

the applied scientist is more spparent than real,”
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Bow Scientists Solve Problems

4 famous madem philozopher.-has said, "Scignca
be_-.azi;m in wonder and ends in wonder.” Can you fipure
out lwhat he meant? He has saying that scisntists begin
a study by wondering how, or why, something happens.
The study ends with sciantists wondering how to ap-
proach the new problems revesled by their discoveries.

Fr:: ancignt myths and lsgends you know that men
have slvays tried to figure out why md how things
happen, They have always wondered abovt the rising
and setting of the sun, the moon, snd stsrs, They have
been puzzled by the regular occurence of the ssasons,
They have wondered sbout death and illngss,

When these esarly peoples ssw something they could
not understand, they invented explsnations. They ssid
a sick parson wss invaded by demons. A sudden midsummer
hailstorm causing damage to growing crops was the work
of an evil witch., Plagues snd droughts were punighments
by angry gods.

In geners), people have wondersd sbout things that
happen regularly, such as the chaige of seasons, or
the appearance of night and day, or the growth of corn,
They nave also wondersd about occasional events that
bumt or helped them. The terrifying experiencss of

disgsge, crop Tailures, drought, and floods had to bs
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explained. Once the wise men, the priesis, or the
witch doctors gave an explanation, the gvonts seemoed
somewhat less terrible.

Until a i‘a,w hundred years ago, people usually a¥—
plained strange events as the result of supematural
forces, There were gods of sea, sir, and forest; de-
mons, and devils. The workinge of their strange po-
wers could never be foresecen. It was felt that disas-
ter could be prevented only b making sacrifices to
the gods or devils, or by muttering strange .f.ncanta.—-
tions. :

About 300 ycars ago, modemn scignuce bagaﬁ. This
scignce was a wonderful new way of finding ouvt how
and why things happen. It was based upon observation, -
upon experiment, and upon measurement. It was also
based upon beliels. Somg Of these beliefs have not
yet bsen proved. Perhaps they never will bde. Never-
theless, these beliefs are the foundation of modem
gcigntific work. |

Scientists beligve, for example, that thing:a happen
in g regular and orderly way everywhers in tne_, @i—
verse, This mesns that eveuts in c‘mr physicsl world
csn be predicted. 'If you cut your finger, it will
bleged. I you throw scmething up into the ai.r, it

will £311 €0 the ground,
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A scientist descrvibes thesy regular and orderly
ways as seigntif:ic principles. Scisntists beligve
that every event in the physical world .can be wx- .

- plaingd by these scientific principles.:

. During the first moon: shot in 1958, thy Pionuer
did not- follow the course it was supposed to. follow
The space scisntists did not sgy, as garly meu might
have said, thst some »::xy god had interfered. Inntegd
they studie& the Pion.: g flight and went back over
their plang to. see wha® had gone wrong. We beliasve
that tiere are natural causss for everything that
happong-in our. physical world, Lok K

Scientists find the world a fascinating place.
Thoy want to kmow more snd. mors sbout why tbings
happ.11 as they do. Some seientists are espscislly
interested in making pew msterisls; they work in
chemistry., Others are interested in beat, light, or
electricity; they work 3in physics, Others want to
know what happens inside the cCells of plants or the human
body. They work in the figld of biology.

Thers are two kinds of work that scientists do,
Some of them do basic ressarch, which is pure scishce,
They investigate the basic principlas that govem our
physical world. Other scientists work in applicd

seignce, These scientists vse the Tindings of purs
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sciegnce. They might, for instance, develop an air-
co:rditiozfad spaceg suit to safeguard sctronauts.,

Workers in basic pesesrch are not Juncemed with
whether or not their work has any practical vsalue.
They hope it will have, but theip principal job is
to find out the truth, The important thing to note
is that applied scisnce depaz:ds mainly Bh pure scigncs.
If our nation - work in pure sciencé slow-'dém,
the inventions of enginsers, technicians, and ap-
Pliecd scientists will sloy down, too. practical
scientists need new idess to work with,

Many scientists spend much of their time in 1~
boratories o field observations. Other scientists
lever go near a laboratory. Albert Binsgtein worked
in his study with pen and paper, or with chalk and
blackboard.

Scientists also use librariegs. Thors ars'litarally
hundrede of scigntific Joumals and magaxings in
which dcimltista Teport their work, Many scigntists
Can read French and German reports. A few can read
Russian, _

When 2 scientist starts work on a New provblem, he
may begin by studying what other sciecntists have done.
This resding may give him the answer to his preovlem,

I¢ may give him »eports of gxperimants that he can
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try. Tt msy give him ideas to try out for the ﬁ.rst
time. | |
Every year there are hundreds of_nc!en‘tii‘ic.zlme;etinsa
where scientists tsalk over their problems, their work,
and their findings, Science is endless, It stretches
far out into the future. As ong famous scia-n;ti-st has
geid, "No invention is parfesf.. Kothing has baen don 2

£l % csnmmot be done bstter."



