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science concepts thal are covered but not know how to cxprcss Lhcm in English.
Thc locus of the book, however, is always on languagc falher than scicucc, and
thcrc is no altempl to cover any scientific topic thoroughly. No prcvious scicncc
knowledge is needed by the teacher or student.

ORGANIZATION OF THE TEXT

Thcrc arc lwclvc chaplcrs in thc book. Each chapter has six mair scclions:
Introduct ion, using Engl ish to. . .  (ctassi fy,  conpare, and so on),  Rcading Ski l ls,
Listeni lg Ski l ls,  Discussion PoinN, and wri t ing Ski l ls.

Itltroduction

Each chapter begins by intrcducing rhe rhetorical funclion, rclating it o thc
scientific method, aDd preseDting it ir a short readiDg.

Usi g Engl ish to, . ,

This section begins wilh aD cxplanalion oflhc rhctorical Iunction, usitU cxamdcs
from the shor! reading. In most chapicrs thc cxplanalion is folbwed by a cha11 of
scntcnce palterns thal show how the function may be cxprcsscd, This chafl is not
meant to list all possiblc patterns, and in somc chaptcN lbc chart is omitled because
fie topics do not lcnd thcmsclvcs 10 any parricular synlaclic structure. Thc Dcxl
item in thc section is a group of praclicc cxcraiscs, sequcnced 1() cnablc studcnls
Io progress frcm idcntifying the funclion to usir)g it, Grammalical slrllclures lhat
occur frequenlly in science lexls arc also includcd in this seclkD whcn they scrve
a communicativc purposc rclatcd to lhc rhclorical lilnction.

Reading skitls

This secdon lirsr prcscnrs sraLcgics lor srudenls to use in expanding lhcir vo-
cabularics on an ongoing basis. word roots and affixes inlroduccd arc thosc com-
monly occurring in scientific terminology (for examplc, hjdro , dyna ). Next, rhe
section previews the vocabulary from thc long rcading. Thc obiect is 1() develop a
basic vocabulary lhat wolrld be assumed a! the college'eniry 1cvcl. Accordingly,
words sclecred forstudy are scien.e-related terms that would bc known to a native-
spcakjng, firs!-year college student (for example , fammable, dehydrate , transparent ,
comb stion, dilute, ir?e/lia). No specialized or rare words arc used in any of the
rcadings or lectures.



iqr rot \t(lrirs \urDtuor )iooq rql

'sJsrr.rrxr )LIt ot srr^ snc pLrL' sJlnt)rl
siru!druo]:)r tuqt lDuLrPrlJ s,lotrnltsul aql

'MNVI^l S,UOI)nUISNI

'rrloll) u^to rrrqt Jo srrclor PrlEIJr clolr^rp ol
poMolle .q pl )rls srurpnls s:)rtrIqlssod .qt lle rlertpUt ol prpurlrrt l(nr rrp srrftn
prlsriJFns rqt 'stsoritulJo dl.Up^ p sspdnrcrur ot LIiJnour pr?orq qBnoqtlV ssel) u!
prssrl)stp ,(pErrlp Jsoqt ,{ltuinbrrJ Jrs s)rdol Jtlj. Lrcrsnl)uo) r? rtu,1 pup rslsspd
riiluol L' dolr^ip sllrrpnts sronleqr ̂^iJ p ut letriteru uoddns puu tlrt(X{ utBlu e
t|]lM Llder8Pred u ilurdoli^ip uo sl snroJ rrlt li^rl rrlrrllrrs rLF pLro/irq uort)urI
lPJIrOlJqr,LIl 'o isn ui]llrM Jqt plrJtxr ot JTLTBLI) JLI] J^pq stlrJpnts'lllsnrc

s !45 6u!tt.t/+r

'uossrl tulllrM
iql ul pisn )q iu!u tcllt suipl iiuldoli^rp 'i)ltrud uopesl',lur)) roJ spruoqiilrlJds sp
i^ris s)ldot iL0 srJldeq) ioi]ru ul )iro^{ uerl pirnt)nilsun ip^0ul;)r e u! 'lllcrl)
Lrol]:)orll luruol lr iLIl IIddu ot.{ll(lnuoddo ipl^o.I(l srul(xl Lrolssn)slp iLIlJo lsot l

slulo.l ,olstrrtslq

'lL)nsl  tsnl t(nr pue lo.ro sr LrorsuJrlirdruo) lpql
.rrrsLr. ot fuE p ucrl r^uq,{rql tpLI,1 ))n)ulir ot'silou.rlrlll tp ill {ool1|roq]lM
LrleSe..rrrlrrl )ql rcrq plnoqs slurpnts llp')slrrix, uorsurq duo).ql tul,l olloJ
'rrtro LIPL0 rrolll rrnl))l )Lll reiq ot Prro AEru strrrPnts rrcs'qsrt8rr3 ur srrntrrl
pl| lr.r(l(llorotitrIqErrqtur,{lrpr^{Irp^p^rtilrtpc..rsrqltes)urpnts'tSgirlrtS 'slooqlxrt uo srrntrrl r)qt rsnq lou op srot)lrllslrl ,{LrPrLr

. rsnP)iq llrls lerrlur e sr lr tr,( :,{pus trrlrrrpPrE Jo trEcl lllr.)rJJll) tsoul iql sP /rInE

. srrletds r^rleu-uou puD r^oeu,{q'prUn )pr ,{llr)nb)4 sr Srrlpt-rloN rsrrr)xr
uorslr)LIrr(ltlror e plre'srtdr SurIpt prrp rrntr)l E ot Suru)tsrr 3ur^lo^rrr rsrrrrxr
DIlrErd D 'tlrrtl Sulwl-.nou e'^{Jr^rrd,.belnql'ro^ e srsldnrcr ()nrrs srql

sllDls guluatslI

'nrorsnlruor SurMerp puE'srtrurr{ur
iJurlEnr 'rroru o (Uorj r)et Sorqsrniu{srp 'Sururre)s sp qrns 'sflrIs Burpprr InJrsn Jo
rlr udolr^rp rlll puc 13cssed Surperr Suol e or pJro^:)p sl Lrollr)s rqlJo lsJr rql



,rxii Preface

ACKNOWLEDGMENTS

My lhanks to Dr. Ann Johns of San Diego Slale U vers;ly for thc inspiralior

to \t;i1e lhe book and to my daughter Raquel for her imaginalivc ilhstraliols

And a special tharks to Harry for his conslant sllppon aDd cncouragcmerl' and

for always having mote faith in me than I had in mysclf



ql!^\ parsrl Jq plnoJ rPql slreJ uo prspq stu.urSpnf JIPLLT ol pup serp! ^{ru
ot spulLu r!rqt urdo ol p)urprl rldord uJtl^ iluo p'up^pp rrurtrs urcpow

'rte rql q8norql lEoll uer pue urJs rq ot llpurs oor rrE lpql s8ulql
8u!^!l iq prsner rre srsprstp lpql prrsrSSns rq urq^ lE prq8npt seM rnrlspd
s!nollsttsolotqq)ucrJ,s008Jaqlserrelspur^a.rsro^!unrnoJorrtu.rrqlse,M
quPr rqr uPql rrqler uns rql tpqt lu.rurlpts srq )ireq rlpr ol prsnjrDq urqM
qlErp LII!,{,\ prurrprrql sp^ orMpS snlur3 uEnql lecjB .qt .rsrr^run rqt Jo
slJrrss rqt rJ^o)un ol 3ul,{tt roJ suosud otul u^,\orqt uJAJ ato^\ slsllurlJs .seop!
.Mru ol pJsoddo rr)^ aldord.srSV .lpp!W rql Sulrnp ssrrSord rlllrl,irr^ cpplu
r)u;)l)s'pPilsul .rJrupr roJ JlnJ e pcrr^oJslp ro splro,r rJqto Llll^ pelp)runruulo)
r^eq tq8ltu r^ '^lou ig .,{lrnbrtue rruts,{ppors u.rq pell rJurrrs Jo ss Sold
aql JI rq tqBrlu J,!\ prJue^pp rrou r{)nt(l I\oLI lrpuo^,\ ot SullsalJlul sl tl

'iJrl Io srurol rrlduls urorJ prdulr^rp peq
s8ulrq uelunq lpqt prsodord rcpueurtxpuy pue /uns rLIl punore pr^oLU !trer
tql lcqt pitsrSSns snqJrplslrv /uJole rqt Jo erpl aql pstPul3lro sntlrrouilc
'prl)lp;)rd cq plno) Dnlpu ur sluJAJ tpql pue gsrr^!un rql ur Irpro se^| rrrLIl lvql
p)^rlli)q oq^{'sl)rrD lu5!rup )qt ql!^{ upSrq r)ur!)s urrtssM .sts!tuel)s iq prsn
poqltLu Jlseq rqlJo ss til!r\p up sejlnbrr lEtrrlplu )lJlturljs Sulpuptstrpun

poqraw )IJIluaIrs
eql ol. uolDnpo4.uJ



2 Inrroducl ion lo Lhe Scienl i l i r  Method

experiments. A procedure known as the scientific method was developed for
gathering and testing information. Each chapt€r in (his book is based on some
aspect of this method and how it is expressed in English.
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4 Classi ty ing

A classi f ical ion includes:

l .  a gcneral  c lass,
2. a specific ilem or il€ms, aDd
L a basis lbr c lassi f ical ioo, which is f fequcnt ly tr t  s lated bccaLrsc i l  i1

undcrstood or cxl lained elsewhcrc.

Consider lhis sample (cntcDcc:

All matter may be classified as either solid,liquid, or gas.

6A6
Al1 nlat lcr may be classi f icd as ci lhef sol id,  l iqt l i ( ] ,  or gas Sol i ( l \  are l l rnr . r l ( l

have a dcnnitc fornl .  Rubbcr,  wood, glass, j rorr ,  conorl ,  nnd sarr( i  arc. l l  t l .ssi l ic( l
as sdids. A considerablc lorcc would be nccdcd lo changc lhc shiPc or voLL'ntc ol
an i ron bar,  for crample. Lr€cansc Lhc at(nns or nlnccr lcs ot n sol i ( l  . rc dcnsclv
packcd and have vrry l i l l lc I rccdom of movcarcrr l .

Sol i ( is nray bc furLhcr dividcd inlo lwo classcs: crynal l inc,rrxl  .nnn l t loLrs. R()cks
wood, fapcr,  and col lon are crystal l i r rc sol ids Cryslnl l inc $l id\  nrc nl i ( lc t r l )  of
al(rms arranged in a dcl lni lc pat ler 'n.  Whcn thcsc vtkls arc hcate( l '  th( ch.rrgc 1o
a 1(uid, knowD as mel l i r rg,  is sharp an(l  c lc.r .  Ann)rfhoLrs sLLLrsLantcs inclu( lc
rubbcr,  glass, aDd sulf i r .  In lhcsc subs(anccs, lhc l i lL1cl1l  ol  lhc alonls is not o|1lc y

.nd whcn hcalcd, thcy l radual ly softcn.
Liquids, on lhc othcr lTand, arc not r ig id.  l l  walcr,  l r r i lk,  or oi l  is pourc( l  on a

rablc,  i t  wi l l  l low al l  ovcf 1hc surfacc. Thc nt( t l ls or r)rolcculcs ol  l iqrr i ( ls al l l . lc l

ca( l lothcrandthercbyc|rablcl iq ids toUow. Bul thcscaL(tns.1rc l (x)scly sl f t lc l t rrc( i

aDd do nol kccp !bcir  $apc. Thcrefore a l iquid wi l l  lakc thc shaPc ol  any conlai l lcr
in which i i  is DotreLl.  Howcvcr,  l iquids h.vc a dcf i rr i te vohrnrc; n qtran ol  nr i lk
cannol f i t  in a Pir) t  coulai t tcr,

Gascs, such as air ,  oxylcn, and carbon dioxidc'  havc l lo l ixcd shal)c or volunrf

of thcir  owr. Thcy di l lusc or slrcad oul ()  l i l l  any cont.rrrcf  l f  watcr is prr l  in l()
a t i rc,  i t  wi l l  nrn to t ln) bo(tonlr  i f  a ir  is pu( i r) to <1 l i re,  iL l l l ls lhc wholc sl)acc insidc
thc t i rc.  TI lc atoms or molc(Ll lcs ofgascs arc widcly spaccd nrrd movc vcry ral) id ly.
Thcy cilher conllress or cxfand rc adapl to any .lrca

EvcrythiDg wc knolv is nladc of maltcr in sol id,  l iquid or gascolrs lornl .  Lalcr
in (his chaplcr,  wc rvi l l  d iscuss othcr ways nlat lcr may bc classi l icd.

USING ENGLTSH TO CLASSIFY
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6 Classifying

Rock, wood, paper, and cotton are cryslalline solids.

(Nore that a classification is likc an upsidc-dotm lrcc The lrutlk of a trcc is
divided inlo large branchcs, cach large branch is subdividcd into smallcr
branches, and smallcr branchcs nray sobdividc again into evcn sm.lllcr
branches.)

NOTES

The passive form is used frcqucntly il1 scntcnces of classilicalior and in all
scientific writing becausc lhc cmphasis iD scicncc is usllally or thc acliotl, rlol
on thc perso[ performing lhe actbn.
Thc present simplc tcnse is the mosl commonly Llscd tcnsc ill scientific
wrling becausc it cxprcsses Lllrivcrsals, (For cxample, waklt Ireezes dt lf C )
In a sentence like, Oxygen is a gat, o ly rhe meanirgs of lhc words oxrrc, and

9dr will {ygal which is the Scneral calcgory aDd which is thc sPecific itcnr.

2 .

l .

t .
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Classifying

l .  Fivc inDonant classes ofconl lxnrnds.rc i rc ids, base\.  s. l ts.  nr0l i r l l i (  oxidcs,

and non etal l ic oxidcs.

4. A deer is a lJrnmmal.

t .  carbon cxists in three fonns: graphi lc,  dianlon(1, nnd nnnxphoLrs.

6. Rocks arc grcLrped into three cat€goricsi itjrlcoul, nrclanmrPhlc, and

sedimenlary.

7. Col lee, lea, and pai i t  arc col loids.

8. Coal,  wood, and oi l  may bc classi l icd as i l rc ls.

9. Sal ls are inorganic c(Jmpounds,

10. Thc Lwo kinds ofnuclcic a( ids arc dcoxyl ibonucleic aci( l  (DNA) i l i rd

r iborucleic acid (RNA).

Trcnsfefting Infothatior. Rcad lhc followirrg parngraph nrrd lin(l .ruhcr way
rbal mat1er lnay be classi l ic{1. Thcn usc thc inl i ) rnrat ion in thc passagc lo corrr l ) lc lc
lhc chart .

I ;LHCTRICAL CONDUCTIVITY

Mattef is l icqucrr l ly c la\si l ic( l  accol.diDg lo iLs clcclr ' ical  con(lucl iv i ly i r  a con-
( l , rc|or,  noncoDLlr,rctor,  or scnriconduct(r ' ,  Colrdu(loN havc nlnl ly c lcctfons th.1 nfc
f icc ()  nmvc an(l  arc uscl i r l  i r l  cnrryirr l l ,  oI  cor l( lLrcl jnS, clccl f ic culrcnl .  Al l  r  Clals,
pa icuh y si lvct ,  coppcr,  gold, and alu|ni | rur ,  arc good con(luclon SrLl)slnr]ccs
with lcw l icc eicct()ns arc cal lcd noncor)ductors, or insu lalo$, l lccausc lhc) do rrol
carry clcclric charyc nrxl carl bc rscd to prcvcrll clcori(.ily lionl llov!ing whcrc iL is nol
w.r\rcd. Air ,  wood, glass, arr( i  plasl ic afc insr.r lators. A lcw suL)nirn(| \ ,  l i l ( f  ca \rn,
\ i l j L . ' | l  r r ( l ; ( 1 r  ' r r r r . r r r , l ,  r , , l  l . r ' l  r r r l , , ( r r l L f { ' r r r r r " ( , r l ' : ' I ' . '  l l , ! . , r i  r ' \ " r
as Jcmicon(luclors and afc usM in such clcctroni(  dcviccs as Lfnnsislof  ln( l io\ .
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l0 classifiing

The Passhte voice

The passivc form of a vcrb is used frequcntly in classifying and in all scicr)lific
writing. This is because lhc cnlphasis in scicn(t is uslrally on thc acti(t],,?dl on
thc person perfonning thc actidr. A scntence is drliv? if lhe srbjccl Pcrft)rms thc
aclior. 11 is pa.uivf it thc subjecl rcccivcs 1hc aclioD. Look al lhcse examplcsi

scientists classify mercury as a metal. fd.livr,

Mercury is classified as a metal. (pdssir?)

Thc sccond scnlcncc ii prefeffed bccarlsc it conccnlmlcs ou how nlcrcllry is clas_
sifiid. (wc know fial scicntisls do lhe classiliing )

Formula lbr a passivc scDtcDccl

Objccl of vcrb pKrPcr
from activc + fonrl ol +

sclltcllcc vcru ld ,?

pasr
part iciplc +

Meraury

ACTIVE

Thcy Erow coffee in Brazil arld
Cohmbia,
wc usc lasers in Dlace of ncccllcs
in courlMrlisc recorclingi,----

Thcy discovercd diamonds in
Soulh Africa in the ninclccnlh
cenrury,
JaDres Watson aDd FraDcis Crick
fonnulalcd thc lhcory of lhe
double hcl ix.
Penici l l in can cure tnclrnronia.

Cha ging Actit/e voice to Passive Voice.
scntcnces 10 lhc Passivc lbrm. Bc carclll

is classified as a metal' (by scientists).

by"phrasc
(optionnr)

PASSIVE

Collcc is g()wD iD Brazil and
colunrbia.

Lascrs .rre u$c(l in place ol rccdlcs
iu conrl)ad ciisc rccordings.

Dianlor)ds wcrc discovcrcd ir)
Soulh Africa iu lhc inclecullr

The lheory ol lhc doublc hclix wns
foflrulalc(l by Janles wa(s(nl ar)d

PncuDrolr in cnn bc curcd bv
r;"'iiilli..

ChaDge ca.h 01 thc following a.tivc

l{) choosc thc corrccl tcnsc (Prc\cnl {'r

Ilrhe aclkD is in thc prescnl, usc lltc preseDl lcnsc ol lhe ve r lo l,a: a il lhc subiccl
is sinsular, lln if lhc subicct is plrral. If thc acli(n) is il) thc Pasl, usc lhc pas( lensc
of rhc vcrb ,o ,cr lvr?J or wrrJ, wllcn thcre is ,1 nnxlll, lik( ,i or n,ri'I, tlic ,1?,r I'i
\tr tllust be, lF tlrc cxanrple at',)v(, rhc Lty-Phft]sc {l) .Ji'rrrafs) is nol us((l h('(nusc
it is uDders()od, Hcrc are sonlc activc senlenccs arrd lhcir (orrcspol)dillg lassivc
forDrs.

\
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READING SKILLS

Vocabulary Building

A good vocabulary will help you \ir'ith cvery aspecl ol conrmunicalior'l; il will
improve your reading and iislening comprehensiol and will cDablc yon 1o sl)cak
and wrile belt€r. A good vocabulary will hclp you succccd in arry profcssiol

whcn you first sludy a language, you icanr cvcryday words lhal arc repcatcd
so oflcn thal dley soon bccome pall ofyour permancni vocabtrlary, Howcver, allcf
you have acquircd a basic vocabulary, therc is always a dc'dinc in vocairuhry
growth ralc. Reading and speaking lhe langualc will increasc your llucnry but
will '?ol aubnradcally incrcase your vocabulary This is beLausc lhc words you arc
lcanling appcar lcss frcquendy and are lhus n rc dillicull 1() rcmcnllrcr. Al lhis
slage of languagc dcvclopmcrl, you must lnakc a spccial effofl lo acquirc new

All thc words in lhc vocabulary scclion$ in this book wcre selccLc(l liom thc
readirgs and leclurcs bccausc thcy appcar frcquenlly irl s('icntifi( discou$e Tl)erc
arc Do rarc or spccialized words, Thc word parts ar('dln) lhose lblllrd fucqlcnlly
in scicntifia lcrnrinology. In addi1kt1, the vocalrulary sccii(tls colltain strnlcgics for
conli l1uing lo build your vocabulary, lhat i$, ibr Dlaking vocaL)l laly gr)wth n
lifc!ime habi1.

voubuur! 1 Co text. circla lhc lcltcr of thc nnswcr thdt bcsl nralchos lhc
nrcaning of thc ihlicizcd word as it is uscd in cach of thosc scDlcllccs

L Aloms arc it?,4t?rlt5i,rdl iD sizc,
\!y' rrny b. hlgc

b, machincs

a. unable to bc dcnroycd b, unablc k) bc conslruclcd

6. Al onc timc lhc alom was thoughl rc bc fudlvirirl.'.
, a. unable l0 bc divkled b. nnablc to be sccn

7. Eilrslcin's ideas arc 1oo llbilr?d for nrany pcol)lc lo ulldcrslalrd.

2. Chcnrists study the compositiot of Datural trrrsld,?dt
a. malerlals

3. Thc whalc suddcnly efidrred frcnl thc walcr'
a. atosc b. disappearcd

4. All maller is cithcr liquid, soli(i, ol gas, and solkls may bc srrlt,llL'id.tl inlo
cryslallinc and amorphous.

.". b.tll]r ,p q bi)kclLdown

5. Plaslic products arc hard 10 disposc ol becanse lhcy are alnost /r?/.'.{.1:!!i4b._

b. lhcorci ical
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l4 Classi ty ing

The conccpl ofatoms firn emerged in ancienl Greece. In 400 R.c. thc philon)pher

Dcmocritus theorized thal maucrcould be dividcd inlo smallcrand smaller l)a rlicles

until a point \aas reached beyond which no furthcr subdivision was possiblc. Thcse

indestructiblc particles wcre called alonror, a Grcck word mcanirg irdivisiblc We
know taday that atoms are so small fia1il would takc nore lhan a million oflhcnl
to equal the thickn€ss of this s!,c-c1-q1!qP-er' Dcmocritus' thcory, howevcr, was

not universally accepted in lhe ancient world, for many bclieved in Arislollc's
lh€ory thal matter is composcd offour elcmcnls: earth, lirc, air, and rvatcr.

During the Middle Agcs in Europe, thc concept oI atoms was collsi(lcrcd l(x)
abstrac! a nd was acco rd ingly rejeclcd. Fina Uy, in I 804 lhc Englishnan Joh n Da ko n
formulated aD atomic theory bascd on his experimcnlation. Hc clainled ftal all
matter is made of atomsi lhal all arcms of a single elcmcnt havc lhc samc shafe,
size, wcighl, alld behaviori and that aloms ofeach e]cmcnt are diffcrcnl ftom lhosc
of any other elemcnt, He said that aloms are nol crcaled or dcslroycd Lrut rathcr
form new combinations in chemical reacli(,ls.

Dalton roughl thal aloms wcrc solid, but ()day a(tns arc belicvcd !o consist
mainlv of sDacc, wilh a dense nuclcus at lhe ccDtcr, Thc size of lbc nrclcLls illsidc

ff:l,.Lil";";'";i;i"",r'i'iffi31 n", r,'nball ncrd. Eaih nucrcus cqry.irillkr{
protoDs, which havc r  posj t ivc elc(r i (  charge, al ld n( l l l rons whi ih hivcno.cni l l ( r(
Thc nucleus is surrouDJed by clcctftrnj, which l)avc a neFnli\c clcitri( chart}aTlii
number ofprotons equals lhc numbcr ol clcctroDs in cach alom, aDd thcrcfore thc

cnl i re alom has Do cha4tc. In l9l l ,  thc Danish physicis l  Nicls Bohr l )rc )sed a

model of thc alon iD whi(h thc clectrons rcvolved around thc DLI(lcus likc thc
planels revolve arouDd thc sul'l Today thc movemeDt ofclcclrons is thoughl () be
more l ikc Lrccs hoveriDs dn)uDd-a hiv( Thc lorce of al l rdcl i ( \n bclwc(rr  lhc fosi t iv(
prorons jn ihi irucla[i aid the rrcg:r-ivc clectnrn\ v! hirlilF afinrr]J kecP: thc clcc-
lrons in their padts.
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hsllum olom

what is ir'thal makcs iron hard, oxygen a gas, and mcrcury a liquid? The
properlics of an elcmcnl arc dcrcrmi[ed by thc rumbcf ol clcclrons in ar a(nn,

rahich is (al lcd the alomic number'  Al l  atorrr '  lJ l  lh, ' 'arrr ,  ( lcr '1cr) l  are Jl ik| ]  l l

youvr \ccn orre dlom o{ oxvgen, you\( sccrr lhcm.r l l  H)JroFrn. rhc l r lnr. \ l

element, has one clccLron and onc proton, In faci, the hydrogen alom, lhc most

,commonalom ir lhc universe, is lhcbasis on whichourenlirc Llniversc {ras formcd

Oxygen has eighl protons and cighl electrons. U.mnilrln, one of thc hcaviesl elc

menis, has 92 protons and 92 cleclrons
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Thc df,v i(c wr '  Ll l ivrn b\ n,echnnknl\ ' r [ t : l \
a. ]nachire b. elccrrical

Akhough hydrogcn and oxygen havc sonc similarilics, cach has
charactcristics dral arc drsllr?d.
a. similar b. diffcrenl

Sodiunl and chbrinc are the .onstirr?rtr of sah.

Oxygen is a very a.t,v? clcmcnl
a. stable

b. characterisiics

thal combincs rcadi ly wirh othcr clcDrcDts.
b. unsrablc

sonle mushrooms arc safe $ cal, ard o rers are pdlr.rq|i,
a. delicious b. d-cjldly

It was importanl 10 kecp thc temperatllrc ar,iJlrr?t throughout lhc
experimenl.
a. unchaDging b. changirr!

9. Thc outcolqc of an cxpcrincnl is aflectcd by y44'n0LJ.
a. subii-e;&s b. changing lbc$rs

Bcsides nilrogen and oxygcn, lhcrc is a small l,/rro,rio, ol olhcf gnscs in thc
air,
a, quali ty b. quanlhy

The noblc gascs arc a group of gases wilh l?o,rrorereorr prollcrlics,
a, similar b. diffcrol}tt

A. mots\\ito is cdkgo zed as al1 inscct.
a, alassified b. dc$cribcd

A flower can only /aldl, ils lJcauly for a short linlc,
a. kecp b, bse

Note-Tekitrg

Many pcoplc likc 1() lakc a camera whcn they makc a lril) partly bc(ilusc lhcy
know that they will remember the pcoplc arrd placcs lhcy havc rccofdcd on filrrr
and forget much of thc resl, Thc Dotcs you lakc during a lccturc arc likc lhc
photographs you take on a lrip. what you rccord, you will relainj nlorit ol thc rcst,
you will forget. Without noles, ir a shon whilc you will u ndoublcd Iy .I(r rgcl nlost
of the malerial prescnted iD a leclurc, evcn whcn thc subiecl mallcr is ilrlcrcstilrg
to you, Just as wilh picturcs, your goal is !o rccord as nany imporhDl points as
cleady and spcci f ical ly as po"iblc.  Nole-tdkirrA wi l l  l10, i r l tcr l (r(  wirh y( ' rrr  l incrr ins
on rhc conrrary. i r  wi l l  help )ou lo locus o; whal is Fin! sJir l  nn' l  rvoir l  l ( l r i r \F
your'mind wandcr. The succccding chaplers contain suggcstiol)s li)r Sood nolc-
laking.

Take noles as you lisrcn lo lhc lccturc "The Chemislry ofMa(lcr,'and lhcn Llse
vour notes to comDlclc thc nexl cxercise.

I 0 ,
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r8 Classi ly ing

The lopic sentence nray appenr ar th€
Lhc rnain idcir .  Or i l  mny ,ppc.r  . r  thc
senlencc u i i lcs lhc pnraqrnph and rrrakcs
Thc resl  ol lhc scnlcnccs in Lhc p.ragfrph

begn ing of  rhe p. r .gfafh to nnnounce
ord ro sLi l l r  i r iTc lhr l  i ( lcr .  Thc lopic
i l  c lcnr  ar)d u dcrs l i r rd i lb lc  l rJ  thc fc i rdcf .
shrxr ld  g ivc ( lc l . r i ls  th i r r  sut)poa,  cxt r ld jn,

or provc rhe nlah poinl.
The sanplc paragraph below is i rr(ompletc.  Rca(t  i l  .n( l  thi .k of .  goo(t  lo l) j (

scntcncc lo uDi ly i l .  Also, l l r rd lhc onc scnlclrcc lh.r  ( l (x:s /rd/  l )c loul l  i  lhc pnr-
ngr 'alh.

Aslfonomers classi fy planels accordirg lo thcir  posi l ioDs in rcl . rLioD lo rhc earlh.
Thosc lhal  arc insidc lhc (anh s or l , i t  ( lhnt is.  Mcrcury.r( l  v(nLrs) i f (  ( l i rss(( t  , rs
i | r lcr ior planels.  Al l  the olhcf!  arc cal lcd supcrior pi .ncls Rcccnr spncc cxIkrrar ions
have uncovered no cvidcnce of l i fc on any of thesc f laDcts. Plnnets mn-v also trc
classi f ied a(cording 10 lh( i r  s i / (  nr( l  mnss. M{:rcury, Vcnr.rs,  Mnrs, ar( l  I 'kr lo i r(
sonel imL,s cal lcd lhc lc lrcslr ia l  | la| lc ls bc(nusr Lhcy nr( s irrr i laf  i  s iTc (o 1hc caf l l ) .
J lrpi ter,  Satu l ,  Uranlrs,  ard Nc|t l r rc arL' lhc nlajof  or lar l j ( r  plan{: ls. . lu| i lct  is
the largesl,  fol lowcd by SalLr 'n ard lhen lhc "twiDs, '  Urarr!s nnd N(l)runr.

Which of thc fol lowing is lhc t)cst lopic scnlcn(( lof  rhis l ) . r .gr i r l )h?

L Plnnels nray Lrc classi f icd accordinl l  lo si /c an( l  m,rss.
2, Pl incts may bc clnssi l icd a((o( l i r ! l  lo l ) ()s i l ior or Jrzc.
L scient ins classi ly nrarry rhings i l l  lhc unrvcrrc.
4. Plancls nr.1y L)c classi l ied acco inl t  lo lx)si l ion.

scrrtcnccs I  an( i  4 arc loo Daffow to bc thc topic scntcocc, l i ) f  nci lhcf covcrs
al l  rhc infonnat ir)n in lhc par.graph Sc r( ]rr(c I  is ror lhc l )r \ l  l )c. .u\(  j r  j \  l rx)
brca( l ;  i r  i t  r lor spccj l ic ro this f ; ragf( ' lph. ScDlcncc. l  is Lhc bcsL LoI ic scntcncc
bccausc i t  annouDccs cxacl ly whal the par.Uraplr  is aboul-Do molc, no lcss.

whi(h sc[ lcncc docs not bcl(Jng in lhc par. lgraphl lhc scnlcDcc thi l  bcgin!
Reccnl tpa|e aql lordt iaf is , ,  ,  is rol  rc lcva| l  lo lhc l (rpic ol  c l issi i icnt iolr  nud lhcrcfofc
lhould n0l bc iucludcd.

writing a Pardgraph of Classificatiotl

Wri te a paragraph ol  c lasr i f icat ioD based on onc 01 lhc l j iscLrssion Poi| l ls 111.11
in!eresls you. Sla| t  thr paragfaph with a topic scr) lc l l r r  t ] r i rL

l  statcs l l )c Inai ! l  idca,
2. is broad cnougb 1.)  covcr cverylhini t  in 1hc paragrir fh,  and
L is specif ic enough Io cov€r only whal i !  jn thc |aragr. l )h.

The resr ofthe senlences shoLrld providc lhc detaj ls that rc l . lc to,  sLr lrpon, or rx lr l i j r r
the ropic sentence.

Always reread your paragraph, prelcrably al tcr sonrc l inrc h:rs passcd. chcck 1o
see that ev€ry s€ntencc is rclated to lhc lopic scnlcncc.
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Shott Reading

Read lhe following passagc al1d find as nrany colrlparisons as you can.

The wonder MetAk

Thi sludy of melals bcgan in lhc Middlc Agcs when alchcnrisllj scarchcd for.a
lechnique r( '  c inrvcrt  'brq( mclal ' , "  l ikc ledLL l , \  g,) ld.  lhcy rrcvrr \ rcccc( l(( l  i r r
making l io ld but at  )cr ' t  by c\pcr inreir l int  wi lh lhc mclal \  ( i r r  j , 'n lr . ls l  l i ,  lhc
ancient Grccks, who only spcculated about thcnl) dlcy nrade nlany discovcrics.

All bul 20 of the over 100 elemcnts idcnliiicd to dalc are mclals blrl only 7 of
these are common in thc carth's crusl, lron, lhc nlost wiclcly ulcd rctal, is rarcly
found in thc frce stale (not combiiEil rr'ilh olhcr rielals) and nrusl bc cxlr..lcd
from nalLrral lv lccurr in!  (rrmpounLis rorc: l  : \u(h a\ hcr lr . r t i l ( ,  mn$ncl i lL.  i r r , i  l ) l  r i t ( ,
Thc bcaul i ful  cok)rs ( ' f  ro.kr . rr(  Juc i rLtn' \ t  c l l l l rc l )  l ( '  thfsc inir)  ' , ,n)n0ulr ! i '  l r r
fact, iron pyriie is oftcn callcd lbolt gold bcca sc oflhc sinlihrity ol ilt cok)r rc
gold. Irorr is vcry slrongly magnclic, and thc la(llhal the earlh is a il4g_Dglt ilsclf
lip,pcd scicnrislspff 1() thc thcl drat i()n is a nlaior contponcnl ol thc a'anll's colc,

Pure i roD is a rclat ivcly sof i ,  s i lvcry nrctal  lhal  is vcry act ivc chcnl i (al ly ( lhal  is,
it combines wilh oxyAcn to clgoclc or form rU!!), It is usrlnlly nlixed with olhcr
elemcnls or conrpoL )cls ro form qugys such as slccl, shjnlqls -stccl, or c_!1t! ] itll,
which arc morc durablc and rusl  rcsislaDl than purc i ron,

AILlminllft is thc mosl abundanl nlctal, but il wars l)ol useci ul)til a ccnlury a8o
becausc it is so aclivc chcDrically and difiicult lo cxtract. Like ir)rr it is n)li, btlt in
coDtrasl to iron and stccl, ahnrinuIn is vcry IiSht at)cj lDolc rcsislilt)t to corrosi(nl.
Thcsc qualilics makc it uriclirl lbr airplar)cs, lraius, .lLrlonn)t)ilcs, l1)ckets, and housc
sidinS.' ln ihe 

1940s, magncsi l lm cnlergcd as ar inl l )ortal) t  nrclal .  Al thoLrgh i l  is lcss
abundanl iD thc caflh, morc chcDrically aclivc, a (i har(lcf t() cxtfacl tltnn alll'
minum, i l  is prcsclr l  in sca walcr ar)d lhal  means thcrc is alnlosl  alr  c l lc l less strDply
ol  i l .

In thc spacc agc, thc cxtraordinary propcrlics ol tilaniurt have nrndc il Lllc llcw
wondcr mclal. Lighler aDCl slroDgcr lhnrr slccl, it is Drorc rcsislanl lo corrosi(D.1nd
ablc ro withstand hcal.

rhe iiiifiining malor mcrals arc sodilrm, l)oiassi!rnr, arrd calcitrDr, nll (x) active
chcmically (lhcy rcacl vktcr)tly wilh rittci]l(ia usc ilr corrstrLiciioD.
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Sentance Pattefts

COMPARING SIMILARTTIES

frire I
u ,nn. . iu .  i ,  I ' i - i ru ' '9 .  |  , ' , . ' " , . .

Las jmponanr asJ

r**, ',," hqll" '.} aruminum in mdny sr)\.-  
|  para lers ]

CONTRASTING DIFFERENCES

f is unlike I
Iron 1is dtfferent from I aluminum.

Ldiff€rs from )

unlike iron, l
In contrast Lo iron, I
cornpared lo i ron. I  

alumrnum 's l '8nr '

In comparison to iron,J

fheavier rhan l
I ron is l less abundant than I  aluminum,

Lnot as sofl as )

, ,on ' ,  u {relar ivelv .  }"urr .nerar.
l(omparauveiyl

Ufiderstafiiling Compansors. Rcad thc passagc bclow () dc(crminc lhc oftlcr ol
the sevei ilalicized metalli accordirg to thcir mcllir)g pojnts. Lisl thc nrclal wilh
lhe rrrjre,I mching noinl /1,..r.

The mehing poiDl ofplnrirrrr is high comparcd to nnsl melals but not as high as
that of chrotfiium. The mehing point of zir. is lcss lharr half the mclling loint of
grld and approximatcly thrlc timcs lhe mehing poi of rrdirrr. Mr,Irry has thc
lowest mclling poinr ofall the metals- clopper a|1(l uold havc similar meltirS poinls,
b thc mcl l ing poinr ofcoppcr is s l ighl ly highcr lhaD gold ard lower than Dlal inunr.
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Creati g Sente ces. Writc a scntcncc comparing lhc itcurs in cach oflhcsc pain.
There is morc than onc way to wrilc each anslver.

l. surface lcmpcralurer Mcrcury-3to'C
Vcrlus-475oC

3 .

5 .

maximlm l i fe !pal l : .  kangaroo-16 ycars
cat-23 ycars

cakxies; applc (mcdium)-75
cgg- 70

diameten moon-3,480 km
canh- I2,800 km

geitalbnpcriod: elephanl-21 months
giraffe- l4- l5 months

percent of y,/otld's water: Pacific Occan-46%
Atlanric Occan-22.9%

6 .

credtifig compddsons, comparc thc items in cach ol lhcsc pairs orally ilr or)c or
two scnlcnccs, Notc $al thc itcnrs havc somcthing iD comnlon, for odrcrwisc therc
would be no poinl  in comparin8 tbcnr,  A goocj way $ make a coDrlar ison is lo
begin wilh whal thcy havc iD common. Inchrdc al lcasl onc way thc ilculs arc
similar and onc way lhcy arc diffcrcr)t, For cxanrplc, 10 compare tca aDd coffec,
you mighr say, "Borh coffcc and lca arc drinks, bur coffcc is nrade froDr a bcan
and tca is prcparcd from lcavcs."

l. a lelescopc and a microscopc
2. a submarine and a dolphiD
3. a compuler bnd a calcula(t
4. a descn and a juDglc
5. a photocopier ard ar1 x-ray nrachinc
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READING SKILLS

Vocabulary Brilding

Interrupling n reading or leclurc ro look up words in a dicli(nrnry will break
your concentration. Thcrclbrc, wher yoLr rcad or hear a ncw worcl, yoLr shoLrld
always lry 1o figurc oul its meaning fronr ils con1ex1. Sonlclimcs thf seDltncc ilscll
conlairs a dcllnili(nr:

silver sulfide, a black chemical substance, forms on its surface.

Al other times, lhc surrounding scntcnccs or paragral)h givcs s(nnc in(licatiorr of
the meanrnS:

cold is a ductile metaL one gram of gold can be dlawn into a
wlre 1.8 miles in length'

From these two scrr lcnces, you caD concludc that a drcl i lc nc(al  is one lhat can
be stretchcd or pul led into wirc.

In the vocabulrry scat ions of each uni l ,  yoLl wi l l  havc thc (hance to l i8nrc oLlt
word mcaLrings from scrrtcn(cs, Thclr ,  in thc fca( l i l r i ls alrd lcclurcs'  yot can usc
othcr clucs to hclp yoLr undcrstand thc wor(1,

vocabulary in Cortexl. Circlc lllc lcttcr ol thc answcr lhal L)csL ll)atchcs lh(
meaDing ol  tbc i la l ic izcd wo as i t  is Lrsed in cach ol  lhc fol l t )wir lg scl l lcrr(cs

L si l icon is a nolrnrclal l i (  c lcnlclr t  lhal  is i | rcxpcnsivc becausc i l  is so dLlLtnLlnt l l
iD mincrals aud rucks.
a. rarc @ plcrrr i l i r l

2.  whc| exposcrl  to air  arrd nn)is lurc,  i r i ; r ]  wi l l . i r l ro,?c.
a. rust Ll .  shinc

3. when thc f lanrcs sr l l rs ided, lhc pol icc invenigalcd lhc cnusc of Lhc
colll0uslL0n,
a. bufnrng lr' ('xcltcnlcllr

4. The spantan.ous cxplosioD causcd .1 ld of damagc.
a. unijlanrrcd b. planntd

5. Thc room gol s.tully and warm duc lo imfropt:r ventildliatl.
a.  heal i rg b air  c irculal iorr

6. Many l ivcs could bc savcd i f  nalLrr. l lprercrt , : rd s(rch .s canhqtrakcs nnd
hlrnicnncs could Lrc prcdiclc(1.
a. rcsources b. occurrcllces
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L Rcad lhc f i rs l  scDtcr lcc ofrvcry p.r i lgraph, which Ircqucnrly.  al lhough not
always, conlains thc mair idca.

4. Read lhc summary (rr  concl l rskrt  a( thc cnd of lhc pasi i rgc.

Nrlc iToskima wholeb(rck,rc.d rhe f i rsL paragraph and conclLrsion olcach chaptcr

Skim thc fol lowing passagc t()  discovcf i rs m.in lopic and thc inl i )nrr . t ion i l
contains. Thcn answer lhc fol lowina qucsLious. Tfy to do this al l  in thrcc an(l  .
hal f  minules. (You wi l l  bc givcn Linlc ()  rcad the pass.gc rhoroLrghly lntcr )

t .  Thc main topic of this readinS is:
a. lhe induslr ial  Lrscs of oxyi tcn, ni l ( )gcn, and hydr '(rgcn.
b. how oxygcn, niuogen, and hyd()gcn ( l i f fcr  j ion lhc othcr clcnrcnls.
l : .  thc importancc of oxygcn, ni l fogcn, .nd hydrogcn lo l iv ing lhin!s.
d. thc di f fcrcnccs bclwccn (hc lhrcc Hascs.

2. A11 oi the fol lowinS topics arc discLrssed in lhc passaltc r ,r(r .?r1
a. oxrdatron,
b. a comparison of ni t rogcD and oxygcn
c, ihc charactcf inics ol  hydrcecn.
d. the scicnl ists who discovcrcd cach gar nn(l  lhc yci t  o1 ( l iscovcr ics.

Readirrg

The Life-Supportitlg cascs
l low lonJl  can a hLrnrdrr t )eing l ivc witholr t  oxy|cn2 Whnt i l  thcrc wrfc rro

ni trogcn ir  the air? J!sl  how irnponanl is hydml.tcnl
Thrcc of our nn)sl  alrunda| l  nn( l  in|ort .nl  c lcnrcnls .rc rhc Niscs r) \)g( ' | ,

n i l rogcn, ancl  hydrogeD. AlthoLrgh Lhcy drare nr.rny t)n)pcr l ics-.r l l  thrrc .rc rol-
or les\,  odorless, ancl  !astclcss at room tcntpcrnrurr-cach onc is ] lcrcss,rrv to l i {c
lll a urlrqlre way.

Thc sanrc subslancc causes nrcral . ;  lo cof lo( ic,  woo(l  lo r)1,  al) l ) lcs lo runr LJrrs. ,
paint to harden, gas(t i rrc lo bLr r .  and i l1n lo rusr.  f i rc.annol hL I  \ai lhoLrt  i t .
and hLrnlan bcings crnnoL l ivc withoLrl  i1.  Thi\  s lrLrst .ncc is o\ygc1r,  n1r cs\c!1l i . l
ingfedient in air  and waicr and lhc rnosl abuIdnnl c lcmcnl in lhc ei |1h s cfU\1.

Oxygcn is vcry act ivc chcmical ly,  nrcaI i rrg thaL i l  fcadi lv.onrbinc\ i ! i rh olhcr
substanccs in a proccss cal led oxidnt ioD. For cx. lnt) lc.  in)n rolntr inc{ wi lh {rxfsci
l rom lhc air  lo producc ir(D oxidc, or r t rs1. Fo(xl  . rr( l  w.tcr comlr inc $, i lh oxvlcu
1o fofnr dccay. Vcgclablc oi ls ured in p. inrq con)lr iDc si th oxygcn lo h.klcn. Thc\c
are al l  examples of s low oxidat i(D.

Thc rapid oxidalr(nr of luels carscs conbLrsLion, (n f i rc.  Someli |nes n l i rc st ins
sponlancously.  I I  a subnance rvi lh a lovl '  k indl i I lg tcnr|cr. lLrfc.  such.s oi ly rag\,
ncwspapcrs, or grain, is hcated in lhe ibscncc ol  l ) rotrcr vclr i l . t ion, o. \ id. l i (nr nln!
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3 0 Cumpd, ing

are morc aLoms oj  hydrcgci l  iD our  bodics lhar  ary o lhcr  c lcr rcrr  bc( .u\c  o l ] f
bodies arc about  two th i rds rvatcr l  Hydrogcn is  a l$ JbLI  i r  r rost  l i rc l r  nrd in  n l l
ac ids.  I t  i \  the l ightes l  kro* ,n c lcment  and is  h ighly  f lannnaLr lc .  Hcl iLrnr  is . l r ros l
J .  l i p l , r  " .  L v L i .  S - | t , l | r  i r  . .  | l '  r . f l . r n r n . I  l L .

Hydrogen aDd oxygcn are thc main (onni lucnls  of lhc wir lcr  wL ( l t i r rk .  Nj l r ( ) ! rc | r
and oxygcn.rc lhc chic l  c lcmcnl !  o l  lhr  a i r  wc brc. lhc.  OLrr  cx is lcncc could noL
L ' c  t n . . i \ l p  $ . r l r , , L '  r h ,  p r  . , i r ,  t " l l  r l . r , .

Unclef i la  d ing the Readirg.  Ea(h o l lhc fo l lowir )g nalcnrcr i ls  i l  i r rc( ) rs i1 lcn l  wi lh
lhc in lbrmal ion in  thc prcv io l rs  pa\sai tc .  A l icr  a c .Lc lu l  rcacl i rU o l  rhc p.ss.ge.  lc \ r
your  comprehcnsion by f ind ing thc crro l  in  cacl r  sL. lcn lcnl  and rcnat ing i1(onlc l ly .

I  Oxygcn.  n i t ro8cn,  and hydro, tcn h.vc s in i l . r  prot )cnic \ .  bor  only  oxygcn is
csscnl ia l  10 1 i fe.

2, Thc, s(bslancc lhal  carscs wood lo fot  is nol  thc sanic.r \  lhc or lc th:11
causcs.pprcs Lo rur lr  Dr{)wn,

L Thc dccayi l rg o[ f txx] isancxnn]plcol  rnpid oxidat ion.
4, I t  is imposslblc f(r 'a l l rc l ( )  star l  sponta|rcously.
5. FlLrnnn bcjnls can l ivc Lrp lo 15 nr inlrrcs wirhour oxygen.
6, Nit fogcn convc,rts to a l icc stntc Lry a pfoccss cal lcd sl)ontancous

7. Comt)arcd lo oxyl tcn, rr j l r )grrr  is vcly.(r lvc
8. I1 thc air  wcrc purc oxylcn, wc could al l  snrr)kc wi lhout hn nirgoLrr

h ( r l r h
9, Nit() l lcr ' r  is Lrsccl  in cxplosi les bceansc i t  rs so stablc.

I0,  Oxygc| is thc Dlosl  aLruD(lanl c lcnrcnt in Lhc Lrni ! ,crsc.
11. Scicnr ins do Dor kDow urhi l  lhc sun is Dr.dc ol
12. l lydrogcn is rhe nron ablrndirnr c lcnrcnr jn oLl |  l )odjc\  L)ccaLrsc oLrr l ) ( , r t jc\

l l .  l )  c(trnrast !o hcl ium, hyr lrogcn is Donl larnnriblc.
14. Tl lc cslcnl ial  ingredicnr in fc l1i l izcrs is hydfogcn.

LISTENING SKILLS

Vocabulary in  context .  c i t . lc  lhc l { : l lc r  o l  lhc . [swcr  LIL]L t rcs l  n l i lchc\  lhc
mcaninS ol lhe i la l jc izcd v lo . \  i l  is  rLscd i r  cr .h o l  Lhcsc \cr lcnrcs.

c pol ishcd thc c. r  1()  g ivc lhc l lu ish .  , rJ /cr .
sh ine 1, .  dul lncs!o
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12 Comparing

Unde$tahding the Lecture. Usc your notcs to dcrclrinc lvhcthcr cd(h oJ rhc
. r , l l . , w i  r ! . l . r r , m f l I \  r ,  ' r u {  r I ,  , ' .  l , l i  ' /  |  . . , , ,  r , l r . r L  r . ,  r l r L  i | 1 , . . r . . r .  r  i | l  r . r (

T I  Gold, s i lvcr,  and coppcr are valuc( i  for their  lun(r nrxl  scir tc i l ) ' .

2. Newlon was dre firs( to srrcceed ill

3 .

4 .

5 .

6 .

7 .

9 .

t 0 .

13 .

Copper is as mal leable nnd ducl i lc

colLl  i \  lhc Drosl  chcnrical ly.c l ivc

cold h.s a t)caut i f t r l  loncr bLrl  i r  is

changirg l ) . rsr nrcl . ls in lo gokl.

ol  nl l  thc nrcral \ .

nol  r \  (hlraL) lc as si lvcf

t 2 .

hr conrran rc Fol( i ,  s i lvcr tanr is ircs.

Purc si lvcr is a rclal ivcly nt l  rrrc lal .

s i lver is Lrsed ior pholographic f ihr bc.nulc sonrc si lvcr
con )Lrnds rellccl liithr.

Thc propcflics of silvcr rcscnlblc lhosc ol gokl .11r(l eo|l)cr.

Golcl  is r)ol  uscd lor L, lectr ic wif i l rg bo(ausc i t  is nol  ( l t ] ( l i l ( .

Coppcr is uscd l i ) f  c lcctr ic wir iug bcr i lusc i t  is a l rctrcr (or\( lucror
than gi lvcr,

BroDzc, an, l l loy ol  r iD a|]d coppcr,  is haf( lcf  lh irrr  ( i rhcf r i r r  ol

Cold, s i lvcr,  an( i  copl)cr.1rc anrons oLrr rrn)sl  .11)!r)( l . r rr l  i r rrr . l ls

DISCUSSION POINTS

To compafc i tcnrs, bcgin with lhci f  s inr i lar i r ics i rx l  Lbrn t)() i r1r (nr1 l | ( i f  ( l iJ]0f-
cnccs. Avoid v.1gue statenreDls sucb rs,  "Car A is bcl tcr Lhnn Car l l . "  ln whar
specif ic ways arc they di f fcrer l? Docs C.r A hirven rnorc |owc ulnrolor?irslr) |gcr
[xx]y? a iaslcr pickup? Bt rte.lif.

I  comparc a conrputcr and Llrc hr.rnra|]  brain. Co0rl)r . r lcrs havc l )ccu l )rogf. lnrnrc( l
lo l fanslatc l iorrr  oDc laDguaitc lo arx ' thcr,  1o play chcss,.1r l ( l  lo solvc
complcx n) i lhcDr. l t ical  p()LtcrDs. Wil l  thcy cvcr bc al) lc l ( r  lh inki  wi l l  thcy
be able ro analyze, cvalrarc, Drnkc dccisions, and nr ike iLrdgnrenrsi  wi l l  rhcf
be able to desigD, imagine. or crcatc?

2. Comparc .1 sporl  or g.nrc thar is polLr lar in lhis connlry wi lh oDc lhi l  i \
fopular lD your counlry.

L Comfarc thc foods of lwo couDlr ics you know. Why are thcy ( l i l lcrurL/
4. Comparc an Amcrican car wi lh onc l rom anoLhcr .oLrnlry.  Coul idcr lhci f

fowcr, rcliabiliry, comlbrr, cosr, appcarancc. aD(l ra,orklltan\hlp.



rLrn|])lnrc llrilor pIq .4r uu !p.ro upql,{llsor )r(xu.snJ LIxrq tliJnoqrlu 'LLInu.lIip UDLII
,{Jlspirrorrsrsr!Lunllufuiilorpill.josltuoJrrDro,4rrrL'rtn!UrlpLIEtLInr.rrlorc

6Z-8Z',dd
'(t861 'slluM ulnuPrr :vo^ ^\rN)
.nl,ns .t.\tt1a .1.)',ploM urfiv

,,'(lols rno,t qrluM,, 01 ,Auq no^ Jl LIJ^J 'lrlllolllr Jo ouo 'rl)lJ

-slp s!rrqlunlr rooLl sr! illqM '1|)srrrrd prrnse.( oq ti^ill uer pue lle(mulluor
sruu^ nliit.q srt 7a l).]rrqrunu rooll ou sttli)ql lrrq'Lrii,Mlrq Llr ̂e^ ller{ iq Autlr ll
'qunot ,xll.ro.(n)u prllll rLIr oo r.qllt sl rl uolllsod lellSlp sl! tul^!3 rle nol',tro
s,tr r(n) lPrlar ll)r |loi.Jl's! illP nDo^)It rLIl dn trjlq ̂{oqJo iJolettu ttc sl-(Lu
( tl il urulxor(l(lp) srq) r vr9 

',trrJ /t-sirnseilu rillu tql qrluil iLIl 'sl leql
'Lrolll()d iJoluuc sll iJu|lllsoJrr Jq lll, nol 'rillu p qll^4 trnscJtu pLlo ']uttutsLiq

rql r(){, rl ll (ln qiirl Morl Isu no,{ JI 
't()llls(xl sll lnoqu {ulql uP) noi sie/\^

oMl )r0 Jr)ql rolu^ili LIpJ{) Iulql'Jlduexil u0 sv p)lullsL()tuip iq LlBr ll lnq
'poorsrrpun iFr.)ilr slu^ lr? )ou sr ulsp lctltlp ptte tlols p LlrrMlrq i)LrirlTJlp rtl-L

'rlrur l|l pisI sl polll rr rlrlqM rulutri]ip purr,4 oltq srl(tucxi )ql pei)u

'iull 0 lp )llslltDelcLlJ illo suloll tlloq rledtrcl re povlrr{
'pLloJiS iLll Jo lDllslltlJU.l!'ll)

iL0 rrlrll pu! [rr]l lsrlj tlllJo sjllspil)glDqr tLIl tqu)tta :l paqpw

rsruitl iirliu(iruo) Jr) sfollttlu )!seq oMl JIB Jltql s(uill ilotu Jo oMl ilooltlu
sDurl.rlllp pLrc srlll.rullruls iLIr Jo oo$isn)s!p l, s lnbtl uolio ilulllrM rulllril)s

6ultvduo)

S.I.IIXS 9NIIIUM

alotllIPJ
riqlo,)rI tPqr op rl)u) lrPr lErlM tlclutox)qd u plro iillllltll'd P 0dtuo] g

I

€€ 3ulrPdLUo:)



l4 Comparing

is rare, bur it is stable. Tririum, on the other hand, is radioaclivc and can only bc
found in traces on the earth. However, il can be manufacturcd by bombarcling
lithium with neutrons, although this method makcs ir morc cxpcnsivc than dclr
tedum.

Th€ first paragraph uses Mefiod I. Analog data is described firsl and digilal dala
second,

The second paragraph uses Mefiod 2. The two itcms are comparcd charactcristic
by characteristic: first lor fusibility, ften for stability, and finally forcost. Frcqucntly,
a combination of Methods I and 2 are used.

Transition Words

In all writing, it is very imponant lo show how thc idcas arc relatcd. Words
that clarify these relationships arc called lransilion words. Transition words lhal
are used to show contrast indude althoqh, brt, however, in cantrast, an the othcr
hdkd, even rhough. nevethelest. a the contrdry, vet. in spite oI a]tl dfspit?. Orhel
rransillon word; su.h as timitarty, likewise. inih; same t ay, n;reover,;iiJtnhtr-
more, and besides exDress rhe comDarison o[ Iikc ilcm9.

witlng d Pdragraph of Compdison

Write a paragraph of comparisou oD one of lhc Discussion Points. Bcllin wilh
a topic sentence tha! statcs fie maiD idca. Then dcvclop thc rcsl of rhc paragraph
to suppon the main idea, using Mcrhod I or Melhod 2 dcs(ribcd abovc,
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16 Causc and Eflecl

Short Readiflg

Rcad thc Passag€ Lrclow lo (iiscovcf whal caLrsts r'rs lo sct diflcrcnl (olors

The Nature of Color

Why is th( sky bluc nnd (hc grass l rcen? Why isrr l  thc \ky green ' rnLl  th( grnss

bhrc? arcl  why is a nrse rct l  inncad of |urplc? whal wc scc ns colof is lhc wav

our bfanrs rcspond lo lhc differcnl rvavclcngths oi light

L{thl is a fo n of cleclromailnic encqly thaL lravcls vcry quickly on (lifiercrrl

f rcrtLicncics, of  wavclcn8ths, which wc se( as di f l t renl  col(rrs For cxarr |rc '  n

wavelcnglh r) l  400 rran(N(lcrs (nm) caLrscs us 1() tce vi() le l  A w'velcrrgth ol  660

nn, causcs us to sce rer l  The color Lrrowlr is in( lLrced by drc nr ix ing ol  w'vclcrr i lLh\ '

Ycl low can bc prortucct l  Lry ci lhtr  i ls own wavclcnl lh of a rr ix l rrrc ol  lht  \  ' 'vc_

t. ' ' tgt t ts to rcd'unA grccr.  olr f  sk) l (x)ks i ) luc bccnLrse nrolc( l r lcs ol  oxygcrl  arrd

niLiogcrr iu thc air  s ial tcr n()rc Lrhrc wavclcrrglhs than nny olhcr (olor '

red
oran9e

gleen
Dlue
lndlgo

whitc l ighl  rcsLrl ts l ionr a mixing of thc wavclcDgtl ls of  al l  colors sir  Isnnc

Ncwt<rn cl i icovercd thal  whcn sunl iShl passccl  t l l rough a Slnss pr ism' lhc $'hi lc

i iot ' r ,  j i ro"rr"a inu, n t l t "c lrunr otcolorcd l i8hl  Ncw()r l  t l lcr l  al lowcd thc spccLrur l l

i . ,  
" ."  

i l i r . ' "*1 3 *6, '  .1 1,,1. , '  In( l  l r (  c( ' l " l '  ru"rnL' i rr" l  l r ' ' r r ' r rr !  J l \1rrr  " l
* f l i , l . i * f . r l . i i ' , . i ' r r f " , ) , I \ c r , m L n l J c n r . ) r ' . r r n t ( , 1  r h n  s h i r . l i ; h L  ' ' r n l r r r r s . r ' l  r l t (

. , , i " .  1 l  ' n . ,  . p r : r ' r i r n  a  b t . r . r L i t r r l  . r r r J  h J m J r r '  r \ ' r l f l (  ' J  r l r ' '  ' \ l  r '  $ l r ' r ' r

, . "r f iehr falh u; d",ps of watcr i r  thc air  af icr a rairr '  Thc bc'n ol  whi lc sur l l i l lhr

sDal lcrs inlo a rainbow of colors.' ; . : " ; i ; ; ; ;  
; ; "  invisiblc 1o human evcs wavclcnSlh\ shorrcr than thal  ol '

\ i , , l ( | I ' r , , L l u ( c u  r r r \ i r J \ | l i l h r ' l r . r r ( J r r J r n  J t c ' k r r r c ( l l \ '  u  r v (  '  r i l l r '  ' r ' r i ( r  l  r i 1 1

. h : r ' , r  r h c , , , l  r  n J  t ' " J r r i c  i r r t r r r c ' l  l i F l l r '  r ' r d i ' r  w r v r '  \ - - r \ "  r ' r ' l  ; J r r r r n i  r ' r \ '

we .onnu sce.ulors produccd by thcsc wavclcnglhs'  bl l l  wc c 'n nrcas!1rc al l ( l

prlsm
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18 cause and Effect

white light rcsults ton a mixi g oI the wavelengths ol all colod. . . . Tlle bca of
whhe sunlight splallerc into a tainbow oI ulors
(Sometimes lhere is a correlati{m bclween two evcnls that is, ollc cvcnl
always accompanies the other, 'vhcrhcr or nor thcrc is a causal connccli()lr-

white light --+ a mixture of the
_--wavelengtbs of all colors

Se tence Pattens

ft**" I
l ' . . ' , 1 ' c  l n  I

A mixins or.ll wavelenstls I il"^li,'"j. I a whhe liBhr.

. Lrnduces J

fcauscd by I
l due ro  I

whhe lighl is { lnduc€d by } a mlxing of wav€lengths

I a result of I
Lproduced by,,

all the wavelengths are mixed, a whilc lighl is produccd

IuI
A while light ts produced lwhen I all fte wavelengths are mlx€d

LAS J

Note: Sone oI the above are ako predktio r akd can be .x\ersed with
thetuture tente. Fot exampk, "$ all the wavele ltht are nixed, a white
light wi ba produced." (Ptedictio,ls u,ill be ditctttted furthet in Chapter
12.)

f f l
Yhen I

Identryittg 'Cause ard Effect Thc Roman oralor Ciccro wrole, "Thc causcs of

eve.rti'ure-eue. Inorc interesting lhar thc cvcnls thcmsclves " In cach of lhc fol-

lowing sentenccs, underlinc lhe causc once and lhc cffe€l lwicc.

l. When copper js hcated to 1083' C, il mclls.

2. changes occur in planB \,r'hen lhey absorb encrgy from fte sun.
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40 Cause and El{cct

by purLing i l  l i  a ,1ain . ldt^e, whik thc lcss imporLanL i( tc.r  . r | l )c.r t  in thr rut iol
diraLe 0r sc.ondary clausr:

Human beings cannot live on the moon b€cause there is no air
or water there.

ThcnranrclaLrseofrhi \scnrencc,/?rrr .?rrr i r t l r , t r1a1l i4rnt l ] t . t i lon, i \ i1. l t td1. l .n! .
which nleans f iat  i l  can sranLl alonc as .  scntcncc. Thc \ccondary, or lcss inrponanl.
idea (l,efrirrc there h no dir nt vttrttt 0n thc r?00r) is cxprc.jscd in Lhc rrl{,1/rr'rn
f / .1l ]s! , ,  rvhich )s Llqa dent / .n] .rht :  mainclau\e. I t  caDnor stanLl i r lonc as. scnlencc
l)cc. lLr ic i r  docs nor cxpfcss a conUletc lhoughl b) i tsel f .

Nol ice thal  the word , . . , rrr . . r l , i  a\  .  corrucc()f  bclrvccu lhc nrcaui l i . t \  o l  lhc
Iwo clauses. Thc connc(l ing word al i r i lys inlrodLrccs lhc rubor( l inalc of less inr-
l )oiarrL clr( lsc.  Notc nlso lhal  lhc. lauses nray bc fevcrscd. l l  is cqu,r l l )  .orel : l  to
say, E.rdrrc lr.fd ,s /rd dir or wntr lhcrr, hLtn.1t1 btitl!$ antlnot lit r/] //r(, ,/&1/r, Now
thc subordin. lc cl ; lusc.1]) l )c.1rs bcl i )re Lhc urain claLrsc. And, ihhoLrgh rhr rvoft l
l ]&rrrrr  is rx) l  localcd bctwccr lhc claLrscs, iL sl i l l  nc(\  as n conncrtor s incc i t  rc laL!s
lhc nrcir | r ing ol  orrc lo lhc olhcr.

Recog1| iz i l1 l l  Subordi f iat ior.  h c.rh ol  lhc lol lowiLrg \crr tcncc\,  i ( lcnl i ly lhc rrrnin
clnLrse bf dclcrnr inin!  which clnLrse conLnius thc cc|r l f r l  i (1c..  lJn( lc i r)c lhc rnair l
c lausc oncc and thc colrnccl ing wo(l  LhnL l ink\ lhc r lau\c\  1wiac,

I ,

2.

3 .

No oDc was ki l lc( i  bccausc thc ivalanchc occLrrrc( l  al  r) ieh(.

r for)  L lccontcJ r 'LLst  rcsrs laDt

walcr  wi l l  no l  ( loc{) r l l )osc,

Whcn si l icorr is addcd lo i foo,

Evcn whcn hcatcd l l )  I000" c,

4.  Thc gas Drcsnr fc  incfe.sc( l  L) tcaLr \c  Lhe volumc ( lccrcasr( l .

5 .  Whcn co|r ]c ts  or  [ ]c lcors col l i ( lcr l  wi th lhc car th,  thc ca l r , \  r r . rgr)c t iL  l ic l ( l

nl.y hilvc bcen rcvcrscd

6.  A!  thc lcmpcrature incrc.ses,  lhc raLc o l  n chcnr ic . l  rcact ion incrca\cs.

7.  Ncon g ivcs of f l ighr  n,hcn.n c lccLr ic  c l r r rcnt  is  p. \ \c i l  Lhr)Ugh i l .

8  I i  c i  r ( r r r  d iox idc is  coolcd Lo 79" C.  iL  condcnlc\  r l i rcr l ly  to .  \ t ) l id .

Usi g Suborcl i  at ion. Iu cach ()1 lhc i i ) l lo lv irrg cx.rnrI lcs,  rombinf (hc ts()  ( l .Lrsrs
inlo one lcnLencc so that oDc idca is \Lrborcl i l r . lc lo thc othcr.  YorL wi l l  ncc( l  (o
add a connect ins worr l  nrch al  r1, / , . , r .  i f .  ds, be t$t .  ot  l r  tht i t .

r l lc fcLrry is  hc. : l lcd ro 18.9 'c

,/rP/4 e IJot lec.lzl la -lS 9'
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+: Cause and Effect

prcfixcs un-, in , fu , dk- and i/ makc a word ncgal ive will tcll yolr lhal rrt,f!diJ..rr''l'
neans nrr ,?dcsrrd/y, i,rposJirfu ncans not polsibk ina(ttrttta ntcans ,?dr d.'rr,rld,
iliconneded means ot cantle.te!1, a\1d i olti.al mcans tDl 1oilic.r/

A worll of caution is rrccded. howcvcr, for you c.rDrrol rely conrl)lctcly on nrch
clucs lo determirrc meaning Englirh ls a laDgrragc thal has cvolvccl arrd changcd
over many ycars, absorbil1g words from many langu.gcs. Thc clucs can sonrctirnes
be nislcading. For cxample, lldtltnabk .lnd irr4dl rrar1.' have thc sarDc nleaninlll
They both refer to $mclhirg thal can cnsily (alch Ilrc- (The anl(n)ynr is ,drllr'"'-
dhle ot tninJlammable.l Thcrcforc, you lnun always scc if Lhc nrcnning (hnl you

gucssed fits lhc way the wod is used in lhc sc|lcncc.

Prefixes: hypet, htlpo-, Posf-, r r-. SlLrdy lhe f(tlowing lin of prullxcs and Lh(rr
lnal(h lhe tenns al thc lefl bcbw wilh Lhcir nlcanirrils al lhc rilhl. You will nol

use al l  thc mearr iuSs I is led.

hypet-; over, above,beyond the norm, hypertefisit,tr = high blood
pressure

,ypo-: under, beneath, less than the norm; hlpolensitttl = low
blood pressurc

postr after; postglaaial = after the glacial period

sub-i wder; submatine = a ship used under watcr

L hypolhcrn)ia

2. hyporcxic

L hypoa(idic

4. hypcwcr)tilali(D

t, hypcrsonic

8, submcfgc

a, p! l l  u l)( lef  walcr

c.  subnof inal  Lxxly LctuPeraturc

d. bcrrcalh lhc bol(nr ol  thc sca

c, lcss acidic

excclsivc brcalhirg

hi !hly poisonous

faster thin thc sl)ccd ol sound

. i l lcr  rhc o|craln)r

aftcr ( icarh

h .

i .

t .
k
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44 Cause and Eflect

Scanhing

when you need lo sear{h Lcchnical  maler ial for thc alrswcrs 10 spcci l ic qLrcsl iorrs,
you will r'vant 1o locale drc parlic!lar inlormalior wilhoul rcading cvcrv wofLl
This c.n be accomplishcd by s.drr i r i  the passagc. To scan lct  youf cyc\ rurr  fapidly
down ihc pagc and lmk for thc kcy or inlporlanl words lhil yoLr are scrkjrrg

Rcad thc lbl lowir lg lhree qucsl ions. Ther I ind lhc answcrs by sc; lnning the

Fassagc tbr rlle key words. Try lo do il all in firec mirrlrlcs.

1 Whal is lhc st)ccd of light2 (key wordsi a Llrge Dunlbci
2. who or iSinaled the wavc Lhcory oi  l ighl? (key wo|ds: a pft) fer nirnx l r i lh

(api lal  let ters)
L What is silvcr brcmide used for? (kcy words: silvcr tn'{nni(lc)

Readi g

Relecting o Light

Mosl of  whal wc krrow aL)out l l lc world conrcs to us through otrr  abi l i (y ()  "sf !r"
with our eycs, olrr  tc icscopcs, an( l  oLIr  nt ia()s(opes, Bul how ( lo we sce: Si! lh l  i \
not sonlcLhir lg dlat fcachcs o(r l . l io,  our cyes. lnslcad i l  is thc l ighl  lh i l  l f .vcls rd
our eycs. YoLr sce lhis l tagc, lor cxi tndc, bccausc l i l iht ,  fcf lcct i l lg l |1) l l ]  thc sr ln ol
ao clcf l r ic l ight,  t ravels l ionr lhc l )nfcr to yoLlr  cycs

\iJ

,,Q'
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46 Cause and Eflect

Light rays change directlon in water.

bl l |n a h(tc in i l .  l l  js (his l igh( cn(ryy l iorr  Lh( sLrn (hal w. lrr l rs (hc c. l f lh an( l

enablcs l iv i rg rhirrgs Lo grow. Plarr ls gct I ight cncrgy ( l i fcct ly l r )nr thc slrrr .  Aninr ir ls
gcl  i r  l ionl  rhc plar l ls they cal .

Making Inferences. A scicrr l ist  nlr ' rs l  r l rakc cvcry cl l i )  lo l rc l )rccisc l )y rcn( lrrr l

and o6scrvirr f  carcftr l ly arrd nrc;rsu rrg .rx l  rccor( l i r rg accuf. lc ly l r la(ctr |nl(  i r r '

I i ) f lDal iorr  carr fcsult  in j l lcorfccl  conclusions. I r l ( l ic i r lc whclhfr  cach ol  l l lc l i ) l lo\1 ' j l lg

slatcurcr\ ls is s laLc( j  i r l  l l rc Passagc (S),  inrPl ic( l  l )y olhcr i rr l i ) rnrnl ion in thc l )nssagc
(/) ,  or rrc i lhcr sL. lc( l  Dor impl ic( l  {N) l )o, tut  in( l icale whclhcl  lhc slr lcnlcrr l  rs l fuc

l .  Thc rpccd 01 l ighl  is 186,000 ni lcs l )c l  rccorl( ls
2 .

3 .

4 .

1 .

8 .

Lighr travcls slower lhn)ugh gl .ss l l lan lhl ' (nr l lh nir '

L ight t ravels l i rs lcr lhan nrtrnd

Moonl ighL is rcf leclc( l  l ighl .

5.  L ight  l ravels f i rncr  lh l1)Lrgh wnler  lh iD ( )Lrn( i  docs

6.  Scicnl ins ( l i l l  ro t  i l lways kro lv  lha l  l igh l  l ravels

Lighl  l favc l \  iu  thc s ime lvay ns v)Lrn( l

J-ighl lravcls al diffcrcrrt sl)eeds irr cliffcrcnt \rrhsril(.cs

Solrx l  wavcs do Dol  t ravc l  i r r  ( rn isht  l incs

Mosl ol lhc v)Lurd ivc hear is rclleclc(i1 0 .
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48 Cause and Effecl

6. Becausc Lhc dr?pl i l rA!,  of thc Lrnivcrsc is impossiblr  fof  Lrs lo conrt)rchcnd.
wc nray never kDow ho*,extcnsivc i1 is.
a,  largcness

Dilfcrent wavck'ugths p(xlLrcc vdf,d/rdrr in colort.
a. slylci b. diffcrcnccs

8.  The ld, rc  o l . r  \  io l i r  is  N. l l l . l  anLt  r i ih .

1 0 .

1 2 .

').

l t .

T

a. sound qual i ly b.  picc

To pracricc cnrcrycncy pfoccclLrre,i, \1,c srrrldr!'d nn iclrr.l cn]1hquilc

a. obscrvcd b. i rni lared

TiDy daorljtla dcvi(cs arc 11s('d lo ii(l hcadng
a. visual b.  sNrd

(innpurc|s can bc f,'o.rr.rrrrrd lo prcccss and analyze all l(illds ol (1.1..
. .  dcsigned b. dcslrcvc( l

Al l  lhcorcl ic. l  rcscnrch was sLrsfcndcd fof lhc,/rr i?/ i ( , /7 ol  lhc r , . r .
a.  Ptr iod Lr.  benclr l

Note-Takihg

Whcrr lnking notcs dLrr ing a lectulc,  always loc( l$ on lhc nlain i ( lcas, l ,  nclr i l lg
for thc nrain poirns is l ikc l (x)kiug lbr thc () t) ic \crr lcrrccs in i  rcndir) l . l  1) i r \ \ng( ' ,
: l l lhough i l  is nrorc di l t icuk l )(( .Usc you ( lo not havc fara8lr l ] )h cluc\ lo l \c l t r  for.r .
YoLl lhus musr l istcn l i ) r  thc gcrrcral  ideas or couclusront ()1 lhc lccL!Lfc.

Fi lnl  oLr l  Lhc bpic or t i t lc of  the leclurc so yoLr wi l l  hnvc nn idcn ol  whal i l  iJ
going lo covcr alrd whal yor i  need lo l i5 lcr)  l i ) f .  Son\cl in lcs thc Jl)cal icf  \ l . lcs lhc
objecl ives al  l l rc bc! inr l ing of thc preseDt. l i ( )n.  Orc.sioni l ly ; r  s l)cnker wf j lc\  i r rr_
porlaDl poir ls on a chalkboar( i  or displays lhcnr ou .  s l i ( l (  or l f i r rrs|nrcncy. l : i r rnl ly.
rhc spcakcr may sr innnrizc lhc Drain points oJ lhc lcclufc.r l  thc cnd.

Takc nolcs as yolr  l isren to lhc Icctufc "Thc MLrsic ()1 Soun(] ."  I l1,1o wrj lc ( low'r
al l  the main idcas. ' Ihcn usc youf noles to conDlclc lhc ncxl  cxcr! i tc.

uhderclanditlg the Lecture. ljsc your r()1r'! 10 (lctcnriuc whclhcr c.ch ()l lhc
fol lowing starcnrcDrs i , i  l ruc (1) or falsc (F) icco in8 l (r  lhc let lLrrc.

l .

2 .

L

4 .

sound is prodLrced by air  v ibtat ior\ .

Sound r\ 'avcs lnove in only o|c direct ion.

A bel l  r lmg in a vacuum wi l l  l ror produce n sount i .

Wc hcaf sound wbcn our car drum\ viL)ralc and seDd rrc\ \ . rgcs 10
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50 Cause and Effecl

WRITING SKILLS

Patter s of Organizdl[ot1

Whcn wri l ing n tJntrcr,  choosc a logici l  or( lcr 10 l )rc\cnl  yolrr  i t lon'r i r l ion !)
thal  oDe idca lc.ds lo nnothcr.  You nr ighl  orgnnizc -voLrr |nptf . rc.o( l ing ()  onc
of lhc l i ' lk)wir lg concct ls:
L Tirnc lchfonok)gy)

a. For cxn1nf l( ,  inovc Jfour thc iui l i i r l  c j lccls oJ (orrr l )LLicrs t()  thc rr fcrr l  c l_
t , L r \ l  l l  .  t \ A \ i l ' l \ ' l L , r ' f t  ' | f t .

2.  Spacc
a. For examplc, nlovc f ionr 1hc cl lccts ol  coml)Lr lcrs nl  hornc to lhcf l lc( ls al

yolr  school lo lhc cl l tc l i  n1 i  work pl i (c \rr .h as n storc, b,rnk, ()r  ajrLint
officc

3. Lollic
a. Movc lrcnr rhc gcncral  lo thc spcci i ic

i .  lor cx.rrrplc,  nrovc 1R)l l r  thc effccls ol  (on]rulcfs (nr thc wof l( t  in gcrr_
crnl  ro lhc \pcci l ic c l l i 'cLs on onc |crsor l

b.  Movc fron lhc l lx l i l i (  Lo thc gcncral  ( the revcfsc ( t  lhc f l )ovc)
i .  F ( n  c x a n r p l c .  r l o v c  l r l r n r  l h c  s l ) c ( i l i (  c 1 1 c ( l \  o i  a  l u c l  s h o . 1 l l c o r r o r ) c

pcrsolr  ()  the gcncral  c l lc(Ls orr l l rc world
c, Movc hom lhc sinr l ) lc lo thc (onrplcx ( l revcr Lhe fcvcfscl)

i .  For cxanulc,  ux)vc Jionr lhc ( l i r r(1 cl lccls ol  conr|ulcfs lo lhc i rx l i fccl
or sccoDd.1ry cl lcds

Rcid lhc pnfagra|h bclow .rr( l  dclc ninc which ol  lhc alrovc |rnl lcrrr |  ol  of_
gar) izat ion is uscd:

lrr  195,1 a hyd()gen bolnb was lcslc( l  al  I l ik ini .  Thc cxl) lo\ iorr  I rx lLr.c( l  lhc
cxIccrcd radio-.1cl ivc lal l -oul  on a r lur)r lJ( ' f  o l  Paci[ ic is lanr is,  arrr l  also scal lcfe( l
dcl i f is ovcr thousands of s( lu. fc lni lcs.  As n r( ' \u l l ,  ( iarrgcfolrJ radio-.( l ivc nrnlcf inls
apfrarcd i r  rhf  soral l  plnnl \  which l ivc i | r  lhc sur l , rcc ol  lhe scai thcsc r ' r ,crc c.r lcr l
by sln. l l  i r r i r rrals which iu lunr wcrc c. tcrr  l )y largcf.r  inr.Ls, notal) ly lhc l rrrr . r  l i \h
which arc aD inl ln)f lanl  .11iclc ()1 ( l ic l  iu . Iapiu. l lcncc a nlr |nL)cr ( ' i  .L l l )a 'rcsc
iDgcnrd quirnl i l ics ol  fndio- ic l ivc lbod.

S. A.  B. l l rcr1,  T l t t  l l tu Idn Sl l t . ic ! :
^  n i r lo ! ]v  / . f l4nn (Hir r |cr6 Ro r ,  1971)

1]  108

In lh is  paragraph,  lhc c l lcc ls  o{  a hydf t )gcu boDlb 1cd , rc  ( lcscr ibc( l  in  ch11)rrok)g ical

ordcr  becausc i l  is  a chain rc .cr ion,  lha l  i ! ,  each c l lcc l  i r r  l r rnr  Lrccomc\  lhe c.usc
of  anorhcf .  Thcse e l leds afc iDtrx lu(cd wi lh  lhc word\  t rodr .e?.  dr  d / .xr1r ,  iDd

,r.rcr. Olher words rhar calr inlroducc clf€ds iDc]Lr\(lc.t1 lcd, hldr.td,.anstitLmtlt,
thrs, aI'd theftfore. Transitiou word! thal inlroduce c.uscs i clrrde ls .?rr..i |ry, r
prokEd br, i! indtlc.d b!, happdls btcatse, and rr ,7,,e ro.
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chapter 4

Hlryothesizing
Motion and Gravity

INTRODUCTION

When a scient ist  discovcrs a rclal ionship that scems to hold l ruc wi lhout
exception, he or she formlllatcs a hjpathctis, A hypolhcsis is a rcnLative or
temporary solut ion to a scient i f ic problcm or an cxplanat ion for why somelhing
happens. Ahhough a hypothesis usual ly devclops from the intuiLion of thc
scient ist ,  i t  is based on obseryat ions or facts.  For cxamDlc, Charlrs Darwin's
hypothesis about evolut ion came 10 him whi lc hc was r iding in a carr iage (hc
wrote/ / / I  can rcmcmber the very spot in thc road"),  bul  Lhc idea was the prcducl
of many years of study and experimen(al ion.

A hypothesis does not always prove 1o be corrccl, and it may have to be
rejecled allogether or at least reviscd. Progrcss involves conlinually refining
hypotheses as new information comes 1() l ighl .  For cxample, s ince no one has
ever seen the structurc of an atom, scienl is ls cont inual ly rcvise thcir  hypolhesis
about what i t  looks l ikc.

As evidence is gathcrcd to suppon a hypolhesis and i !  bccomes accepred in
the scientific world, it is referred to as a llreory (lbr cxamplc, rhc rheory of
relat iv i ty).  When a theory cxplains or uni f ies a grca! dcal ol  in lbrmatirnr,  i l
becomes known as a pri tltiple, ot ilduttdl ldty ltor example, Archimedcs' principle
of waler displacement or the law of graviry).
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54 Hypolhcs;z ing

Cal i lco. r lso ( l js l r ( ) \c( l  Af inor lc 's  h l l ro l Ics is . t )oor  hof izon( .1 r ln) r ion.  Hc r l rnr
o n \ n a r c d  ( h . ( .  b o { l y  I ) u s l r ( l  o n  .  s r r x ) r h  s L r d r c c  c o u l ( l  g o  | D u c h  l r  h e f t h n n o n c
pushrc l  on i  rourh m1Lr. r .  Whur n lLrL, r ic . r ) l  su.h is  r ) i l  w.r \  Lrsc( l ,  i lnron no lo f fc
wns rcqui rcd {o I ( r ( l )  lhc o l i ic r l  in  nro l i l )n .  Hc (1)rc lu(1c( l  th i r l  i l  .u  oL) jc t l  ( loc\  nol
nrcc l  wi rh rcs innncc ( lL ic l ion) ,  i l  wi l l  conr inuc 10 nn) !c  nL.  cor \ lJ f l  s |ecd rvcD
i l  no l i ) rcc is . l ) t l ied

Hal fa r (ntLIy l . tcr ,  Nrwlorr  cx lcrx lc( l  c , r l i l ( r ) 's  j ( lc : rs . rx l  lo  nt r l i lc ( l  .  thcofy
thnt . r  bod) , . r  r rsr  wj l l  r ' r r r ra j  i1  ( \1  .u( l  n  l , (x l )  i r  f i )or ion wiL l  rcr r l . in  in  nn) t ion
Lrnless s( ,nrc oul \ i ( lc  1 i ) r (c  i ( l \  ( )n j l  Thi \  lhcory i \  vr  univcnal l_ !  ncccl ) le( l  i t  i \
r .  (  r ( f  .  . ) .  N , . v  , . l l r .  l  s  ' , 1  | l  r i . ' | L

USING ENGI  ISH TO HYPOTHESIZT

A hypoth( : ' is  ls  n tcn laLiv{r  l r r ) l )os iL ion th i l  fc to lvcs.  I rn) i ) l (nr  or  dnswcl \  i l

sc icn l i f ic  qLrcs l ion.  A lhcoLv is  n ht |othcs js  lh . l  is  gcn(r . l l ) '  . (cr l )Lc( l  Howcvfr .

lhc i \ ( ) r (1s rq, ( t / , . t r ' r  . rx i  / /?r ! r ' r ' i1(  l fcqLLenLl ,v  Lrsc( l  i l rLcrchingc. l ) l -v

Thc lo l lowing nfc cx: ln l l ) l rs  o l  hy l lo lhc! (s  l |1)nr  lhc ( i ( t ing:

objects fal l  wi th a speed proport ional to thcir
wci8h1.

Thc natural  s lats of an objcct is ro be at rcst
and a forcc is necessary to keep an objcct in
motion.

,1f r.\Ir,rld'J /?t,ll.tlrct.tl

All  bodies lbl l  at  cqual ratcs.

I I  an object does not meet with resistance, i t
wi l l  cont inue to movc at a conslant speed
even i f  no force is appl ied.

Mon hypolhcscs nfc s l i r led j r r  lhc prescrr l  s i r l l ) lc  lcr rsc. . l lhotrsh iL  i \  l )oss i t r lc  l t )

hy|orhcsizc . rboLr l  \ ( rnrcrh ing lhnt  h i r l )pcrrc( t  i r r  rhc p. \ r  o f  wl l l  hr I l )cr r  i  thc

l i r rLrrc .  Sonrr l i r  cs n hy lnr lhcs is  i \  cxpfc\ \ r ( l  i \  i  prct i j . l ior r ,  Lrs i | lg  lhe l t r tLL 'c  lcnsc

wi lh r1, / / / .  Thc mcnning is  l l rc  \nnrc as r l  lhc f re\crr (  lcr rsc nf f r  t r \ (o.  s .yr rU

v)mclh ing. lwnys hnI l )cr r l  1 \  lhc t .nrc: rs  l ) rcd i r l l r rg 1h.r l  i1  \ ! i l l  h , r I l )cr r .

NoLc rhi l  al lhouglr  i r  rruf  nI t)cnr wi lhin i r  scrr trrrrc,  lhc h!Polh(sis i lscl l  i \  r l \ tafs

in the Ji)nn ()1 .  ror\ \ l ) lc lc scnlc|r .r . , , . t  n scnlcrrrc l |ngnlclr l  or.  ( l l lcslLoLl

C.i/i/{,.)'r /rBxr.,J.\:
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o

Ptobability

Hypot lrcscs arc oftcD cxpressc( l  wi lh woft ls lhat jndjcalc lhci f  tc l l ta l ivc Da(ufc
or unprovcn status, Thcsc words.fc vcry int l )or lanl .  To say , ' lhcrc is l i lc otr  JLtpi lcr ' ,
is enr irc ly di f fercnr fronl  sayini l  "Lhcrc may bc l i lc on. lLrt) i lcf . , ,  ln rhc l i ) l lorr ' ing
l is l ,  f ie I i rsr sentcDcc cxprcsscs probibi l i ly rnosl  s lroul ly ar( l  cach rLrccccdin!
sentcncc cxpresses i1 sliglrlly lcss slrcngly,

There ls life on Jupiter,
There must be life on Jupiter,
There is probably life on Jupiter,
There may be life on Jupiter.
There could be life on Jupiter.
Th€re miSht be life on Jupiter.
It is unlikely that there is iife on Jupiter.
It is impossible for there to be life on Jupiter,
There is no life on Jupiter,

Identifyitlg Probabiliry. There arc many ways rLr cxprcss probabitily. Circle rhe
word nr h ord\ thi I  lnJ(. Ic prnl ' . rL.r l i ly i  e.) ,  t r  , . r  lh. .c .c, I ,cr. , . . .

Ligh! 
@ 1rl lravel in wavcs.

The accumulalion of carbon dioxide ir fic air is bclicvrd lo bc warnin! lhc

earth to a clangerous level.

I

2 .
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Ik)wcvcr ,  a w.r l l ing is  r lcccssary l i r r  sLu( lcn ls  o l  Errg l i \h  n\ .  sr (on( l  ln l rsu. lgc

M a n y E n g l i s h w o r ( l s L r c g i l r w i l h l h c l e l t e r s , f b u l r r ) l l h c l r c t i r , - f . s u ( h . s : , f n ) r r n ,
rtvolv., rcj(t, reJlc.t, rctin, rdllrjc, rcr.rL'., rdr. tLth, tavrdl, 1.Jir, a,.Ld,-r./rr.d lrllcr(sr-

iDgly,  i r l rhough thcr(  . r (  n lar) '  vrch vcrb j ,  rhey o l icn (or1.1 in rhc nrc.n ing o l  . '4n, ,

or  n rcpearcd .cr io l r ,  a \  i \  r rue o l  r . rTr 'x ,  , l ] r .1 i l ,  , fv idr ,  1 . th( .  r  t t t1 l ,  r l r r j tb t t  ,  ant l

Pref ix :  t rans ' .  S lLrdy lh t  io l lowir lg  l ) rc l ix  and lhcn tonr l ) lc lc  thc lcnten(c\  t r t l ( )w

usi rg .  d ic l ionary i l  nccessdrY

Ldr?r-: over, across, beyond, through

translucenl-allowir'g liSht to pass through

I

l. Metal and woo(l irrc ol)aqtrc; Ijlnss and w a\$ atr t!!1Jg4494!--

2 .

5 .

7 .

8 .

so yot |  wi l l  hav(  lo  / , 'd l ,J

bkxxl

i r l

Marin docs no1 spcak Engl ish,

lor hcr.

Thc hosl) i ln l  pal icrr t  rL 'cci lc( l  a

.  f id io.r  pl i l lcs Lhc siUlral  without

irr  w.vcsi  i l  c. t l r lo l  l r .vcl  ln()Ll8lr
Lrs ing a vacr l l , ln l  l ( lbc.

SoLlnd is  l , r r l r j

1o anorhcf t lu ivcrsi lY in his

Mrny l ivcs arc sivcd bY ki( infY

lroln orrc pclsoD () .rrolhcr '

Light cr)ergy can bc r,d,r.\

vocabulary in cor l?xr.  Circlc thc lc l lcf  of  lhr nnswcr l l ] . lL bcl t  nr ' l lchcs lh(

lnca| l i rg ()1 thc i la l ic iTcd word ls i t  is Lr\ct l  in c.ch ol  lhcsc scrr lenccs'

l  Thc rcsul ls o{ lhe extrcr imcnt rc,r7i . . /  thal  orLr lhcory wa! corrcct

n. c l ispr{)vcd U) Pn'vctt

2.  Thc lcsson w.s ,rx l . rrd.? onc hour l ()  nl l (nv l rnrc lor qucslrolrs

a. lenglhcnc(i  l r '  shorlcDci l
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Fitlditrg Main ldeas

A good way kr rcad any tcxrbook is ro brackcl  or highl ighl  lhc topic senrcDcc
ol cach paragraph or sect ion. Latcr,  lo rcvicw rhe nlalcr inl  i ) f  a tcsr,  you only necd
1o read rhe topic scntcrces for a \Lrmnrary of all rhe nraiD poiDli.

Re^ditlg

Pui squarc brackcls arcund thc r(Dic scntencc otcvcry paragraph in lhc tol torving
passage. Note thal  hcrc lhe topic scnrcnccs are LrsLral ly I i r r lnd toward lhc crr( ls ot '
the paragraphs because thc infornlal i (nr buikls ! |  lo a conclusiou.

Newton Explains Motion

[etrhough many s( ic 'nt ists studic( i  motioD, i r  was lhe grenr Sir  lsnac Ncwr(nl
r \ ,ho formulalcd lhc lhcorics ol  nlor ior '1,  vcr iJying and cxrcndin! thc ra[ l ier work
of Cal i leo and Cofefnicus.]  Ncwton nudied horizonLal and vcr i ical  nror irn.

Firs!  Ncwlol t  srudied thc qual i ry of iner l in,  of  lhe rcn( lcncy ol  a L)ody ro fcsisl
change in i ts shlc of mori( ' r  or dirc(r ioo. A lcDnis bal l ,  Ibr cxarnplc,  hirs l i r r lc
incnia; i t  is easy to get i1 $ ntove, slop, or (hangc dircct iotr ,  A trucL, on thc olhcr
hand, has a glcat deal of incr l ia,  New(rt  conclr  cd t l ral  a l )(x ly. l  rcst wi l l  fctrrai t r
ai  resl  rnd that a body in nlolbn wi l l  rcn)ai tr  in nlot i (r t  unlcss son.rc outsi( lc l i ) rcc
acts on i l .  This pl inciplc is cal led thc law ol  inc ia,  or Ncw()r) 's l i rsr law of r) tol iorr

But Ncw()t 's cur iosi ty was nol sat is l ic( I .  Hc wondcrcd whal causcs a chaltgc
in nror ion. Why docs a body al  rcst begir)  ro nn)vc or a Lrody i l l  nrot ion changc i ls
direcr iolr? He dcrermincd dtal  i f  a body is at rcsl ,  no l i ) r(c is .cr ing oD irr  horrycvcr,
whcr) a fo(e acts on a body, lhc forcc wi l l  s l )ccd up, sk)w ( lown, or changc thc
direclion ol lhal body.

Morcovcr, Ncwt(rt dhcovcrcd that thcrc is a relati(nlshif bctwecn li)fcc at)d
accclc6l ion. l fyou push a swiDg genl ly,  i l  wi l l rnove slowly. I lyolr  puslr  i t  ha| l icr ,
i l  wi l l !o faster.  Newtor) Dorcd lha! i lyou discounl tbc f ict ior l  involvcd, tbc anl(nrnr
ol lbrcc is direcdy relaled to the amorin! ol accclcralion.

The accelcrat ion is also relalcci  ro rhe mass ol  thc objccL. Mass, whi(h is thc
quanl i ly of  mal ler iu a body, also dctcfrnincs the aDnruul ol  incnia aD obiccl  hir .
A rruck has a greal deal ol  nass, a bicyclc har nluch lcss. I l  you usc an cqLri l
amounr ol  Ibrce lo push a bicyclc nnd a l r6ck, lhc bicyclc wi l l  go lnuch f ;rs lcf  rhan
lhe lruck. Thc larger thc mass, the less rhc acccleral ior.  ln hcr,  rhc .ccclcr. l l ion
ol a body is inversely proporr ioral  lo i ls mnss. Newton's n'cond law of | r(ni{rr
states lhal lhc acc€leration ol a body is direclly rclaled lo lhc lbfcc ircliDg on il rrd
inversely proport ioDalto i ls mass. The direcl ion ol  lhc accelcral ion is in rhc dirccl iol l
of lhe applied forcc.

Finally, Newton explorcd dle qlresrion ol lhc solrrce ol lbrcc. Hc olrscrvc(t ihil
dre forcc acling on a body comcs fronl anolhcr body. BL lhis kic. by ilsclf w.s
noi consislent with his view ol a balanced and synnnerrical Lrnivcrsc. He lhcrcfofc
concluded lhal whenever therc is a force plrshing in one dirccti(rr, lhcfe is nnorhcr
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5 .

l .

9 .

l o .

l t .

t 2 .

Any changc in nroLion is  producc( l  by a lorcc.

Accclera l i ( ) l  is  f roponioDnl  ro nrass.

Thc d i fect ion of  ac(c lcr i l ion is  o | l )os i tc  1{)  lhc ( l i rccr i { )n ( )1 lar .c .

Pushing of f  ngai rs l  lhe s i { le  of  a swinrnr inr  |ool  i {  .1r t  cx. I r t ) lc  o l
NcwLoD's sccol rd law.

Ncw((D br l i (vcd lh i r l  lhc ur) ivcr : ,c  is  syrr l r r )cr f ic . l  i ln( l  L) i r l .ncc( i .

f \ \  r )  , . l i ' . r  , r r , \ i . r . ( ' , I r  ( , t r . . r 1  . r  r . l  " t ' , r ^ r r ,  
r \ . \ ' i , ,  I

A rockct  fuDct ioDs on thc pr iDcip lc  of  dr l i (nr  nr( l  r (ac l ior1.

According 1{) Newt(n, yorr sln)er wcirr out lr(causc yor.r .fc

LISTENING SKILLS

vocabulary in Cohtexl Circlc thc lct('r oi lhc nnswcf lhat L)cst nralchcs lhc
nrcaning of thc i la l i ( izcd woKi as i t  is r , rscd in cach ol  Lhcte scnlcnccs,

wcaring lhe w(Dtj  Lrrand.

13. NewloD's idcas inf lucnccd rvor ld thinkiug in l ic l ( ls oLhcr rh. |r

L Gravi ly kecls lhc nnx)rr  i r r  i ls o,-r i r  rr)un{ l  lho onf lh.
(O) |ath b. posi t i ( rr

2.  Scicnl isrs afc sl i l l  spd(r/dt i l i ,  aboot thc or igirr  ol  thc univcrsc.
a. rhir)k ing b. cxfcr inrcrr l in8

l .  Obiccts lal l  downwa bccausc ol  t l rcca h's r /1rvir . r .
a,  pul l  b,  nr()vcnrcnt

4. Thc p() lcsmr was always on t imc and bcgan lhc lc( lurc tr . 'c i l i i 'A,at rrooD.
a. . lpproxinratcly l ) .  cxact lY

5. Your wcight vdr ieJ l f ( 'm day l( '  ( lay.
a. chaDges l) .  i r rcrcnscs

6. Asrronaurs cxpcnencc r,.grrlesrrs$ whcn travclirrlt iu sp;rcc.
. ,  I n  v \ . i r h r  L  l r u r  r r r , ,

7. Thc fdld/ivr advanLlgcs ofcoppcr and silvcr wifc wcrc sLu(lic(l .rr(l

i r .  conparar ivc L).  jmponnrl

8.  Ncwlon rr lcrrrcd thc sizc of lhc plaucts.
a. compulcd b. rcpoacd
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64 Hypothesizing

2 ,

3 .

4.

5 .

7.

8 .

9.

1 0 .

Planels arc hcld in thcir orbits by the forcc of gravily.

Your mass would bc diffcrcDl oD Mar$.

Astronauls weigh lcss on thc Dtoon bccnusc lherc arc no goo(i
restauraDls lllcrc,

Aslronallts cxpericncc weighllcssl)css whilc tl..rvcling in sl).1(c
bccause they arc loo far from lhc graviLrti(nlal pull ol lhc enrlh ol
lhe moor,

Newton calculated the rclalivc wcights of (hc plancts by studying
their gravitational pull,

There is a strongcr force of altraclkn Lielwcelt tltc slln nn(i lhc
canh than betwccn lhc eardl and lhc moon.

The ocean's tides are caLlscd by cclipses,

Yqu cannol feel thc gravilatioral pull bctween yolifscll and lhc
person sillinli rexl lo you becausc il is lio wcak.

The law of graviay is univcGal and applics cvcfywhcre.

j . r \

E
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Hypothesizing

dJmil t t l l .  Or yuu mi! : l r r  {rAsc\ l  lhJl  lh i \  'uL' i ( ( l  r r((( l \  I r rnl  (r  rsr ' i r r(h rr ' l r l \ r \ (

v( ' r rr  hVnr ' t l (s i \  i :  lhat \ lut l (rr l \  lnkc tLrrS\ l \1 '1rr \(  rr I  l \1r I ' r ( \sLrr(  Y"rr  r)rrSlr l

i rn.t,ri" rttut *" 
"""4 

ro changc thc alti{ude ol young pcople loward (lrrg5

Be surc lhat your conclutli|g slalcment allswcrs c/rd of ll'tcsc qucsli(nls:

t .  t \  l ry i r  yuur hyPolh!. is i r rr ln ' r larr l '
2.  What cl l t . r  wi l l  i r  hrvr?
L What can bc done abo l il?
4. Whal shorld the readcr do?
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A definilion answers the queslion, "what is i1?" sometimes a deliniiion is
necessary because a word or concept has more than one meaning. For example,
wherhcr carbon is a mctal or nonmetal depends on how yoll deline carbon Al
oiher t;mes, a definilion is required becalrsc a term is being uscd in a spe(ial
way. For examplc, physicisis use thc lerms lL,otft and erfltu, in ways thal are
more specific than thei( common meanings. A dclinition should be complete
enough !o include all thc items in the calegory yet narrow enough to eliminate
irems that do not bclong. The Greek philosopher Plalo oncc defined man as a
two-lcgged crealurc that has no fealhcrs. His critic Diogencs lcfl the room and
brought back a bird withoul fealhcrs, declaring, "Herc is Plat()'s man!" The
problem with Plato's def ini t ion was that i t  d id no1 dist inguish a man I iom
other twolegged creaturcs without feathers, Communicalion betwccn researchers
is dcpendenl on pr€cise definilions of substan(es, conccpls, processes, and
ideas.

Short Reading

Read thc lbl lowing passagc to l ind dcf ini t ions for as nrany typcs of cncr l ly i rs

The ManY Fortrls of EneryY

Ellcfgy is thc abi l i ty to do work. whcu a hammcr slr ikcs a nai l ,  i !  cxcr ls a l (ncc
on thc nnj l  t l rat  (auscs i t  to nlovc. Thc novenlcDl of thc harl)r l rcr has lhc . l ) i l i ly
lo ( lo work aD(l  thcrcfore has a l i ) rnl  ol  cDergy lhal  wc cal l  k i l rct ic crrcrgy l ( i l rc l ic
cncrgy is lhc crlcflly of molion,

An objcct Inay havc cDcrgy not only becausc ol  i ls nrol ior bul  also Llccause ol
i ts Dosi l i  r  of  shapc. For examplc, whcn a waLch spriDg is wour ,  i t  is s lor iDg
cncrgy. When lhis cucrgy is rclcascd, i t  wi l l  do lhc work of nlovirrg lhc harrds of
thc walch. This lbrm ofeDcrgy is cal lcd polcnl ialcr lcrgy Polent ialcncfgy is s()rcd
cncrgy. Walc|  i l r  a dam is anothcf example ol  polcr] l ia l  cnergy.

Thcrc arc many lypcs ol  k i |c l ic and polent ial  cncrgy, inclLrding chcrnical  lhcF
nral ,  mcchanical ,  c lcclr ical ,  and nuclcarcncrgy. Chemical cncUy js polcnl ial  cncfgy
thal is s lorcd in gasol ine, food, and oi l .  Jusl  as the waich l ln ir lg rrccds to be rclcdscd
lo do rhc wofk ol  moving the hands, thc energy stored i  lbod moleculcs nccds
ro be releascd by cnzymes or subslanccs in lbe body, and lhc cncrly slorcd i
gasol ine musl bc releascd by lhe spark plug 1.)  do i1s wofk ol  propel l ing thc c.1r
Ibrward. Thcrmalcnergy lnay bc dcfincd as rhe kinelic crlcflly olnn)lecules whcrr
a subsrnuce is h€aled, thc molccules nove fastcr, which calrses Lha! slrb:iLance 1o
lccl hol. Mcchauical energy is cncrgy relltcd to the movcrlcnl ol objects Elcclfic
cDergy is cDcrgy lhat is l)roduced by eleclric charycs. Nuclcar energy is Lhc eDergy
thal is norcd in lhe nuclcLls of cer lair  k inds of abnrs, l ikc urar iuln
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70 Defining

Th,rrndl ener!! lnd! b( rlctnc(1 asthc kineti. tnerlt| oltllr ec lct.
(Thc use of thc modal ol  fossi l ) i l i ly ,7dv indicatcs thn! rhcfe is nlorc lhnn
oDc way 1() def inc s0nlcrhing.)

thcrmal kinel i (
ener8y enerSy

Patenltd! cn(rlll ts slarcLl e erll!
(Sonlel imes lhc (hrrrclcr is l ics prcccdc th( c lass.)

enerSy
+ €nergy

N0lEr whcn dcl ining. rcnrclnbcr (hc tol lowingi
l .  Def ini t ious rcquirc 1hc prcsenl s inple tcnsc al ld lh(r  vc lo l r f .
2.  The def ini le .11i( lc,  rrc,  is usLr. l ly not uscd wi lh lbc lcfm bcirr !  ( lc l i r rc( l  bc.ausc

dcf ini t ions arc general  stalcnlcnts.  l i r  cxa|nl) lc.  wc would ( lc l inc d l t i raf lc ( i r r
gcncrnl) ,  not l re gi faf lc (a spcci l lc gir i r l lc) .

Sentence Pallerns

DEFINING

+ sPr,crhrc cH^R^cr.nLsr r( :s

who fstudics rhr univcrsc. I
rhnL J rnr.rrur(5 r i !  p,($ure. t
bl  wh(h lhua'  i< rJnstLn(r i  l
wherc IcxperimeDLs arc P(rrol'ne.l J

,r. . .rr, . ]

f r "  x  'on, 'me' )  f " ' . " " , "  I
lA brrumrrer  I  IJD insr lurnetr l  I

1 condu*i"n I 
' ' 

I" p--* f
LA lahnhLory J [ . r  pr.rr  )

It***'] ., In,,'r',,* 
.| 

I**,:ll,"i
ll*;t'J [*lt,ili, ".J lr,u:; )

I r t r e  s r u r t v  I  J u r n , a r L e r a n d  t n t r l y
' -  

l J  u , , i r  J  I t ' t m i r ' u r r n p e t c r t r i . a l
lPhysics I
[A volr  ]
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72 Defining

8. A conrPass iooks i ike a clock

9. A amphibian is l ike a frog or a r"r l lc

I0.  A suPcrnova ls a blg nova

RehTtitle Clauses

A clausc is a pan of a scntence lhat conlai |s a [oLrn '  ( ]  a verb A relalrvc

a".,t" i, 
"t.i,l*ir,.gi"s 

rvilh wlL' that \rher'' at wha wl?rf, and '?'r 'rc nn)sL

i.lll-.,riv.,r*l i" '.i"'ce dcfiDirions; w'o is uscd when rcferrins ro pcopl! Sclc'rcc

def ini l ionsol ieni l lc lLlLierclal lvccIaustscon!ai l l inSlhccharaclcr is l ic\Lhaldinin-
glr ish an i lcm lrom othcls in thc class

Llsinq Riat ive a/d, | \er '  L ' ' rnL'  rr '  (  r(  h ol  rh( I '  l l '  s rrrF ' r l j r '  I  i  r"  rr"  r  r"

; ; ' . i i . . ,  
" ' ' ,  

\ ' ,  r ( , ' ( . l c r r r ' |  i r ' r  n r ' l r ' r  r ' l ' i v e ' l r ' t s

L Pfolol ls aIc posit ivcly chargcd paniclcs They arc (ont ' i r1(( l  in lht  nLrcleLrs ol

^)'.,)))l) 
"*,r*to*t+ 

'l*'t"a **t"o u"l "* 
*"t"o*a *

lh" ru,rlzrz el an altn'

2. A Lr lack holc is ar)  arcn i i r  s l)acc l (  has a gf ' lv i tal io lral  l ) l r l l  solowcl l rr l  l l raL

, iilllli,liilllil,iili'l,llti';,;iiiiili"", *,ai, "ni,'nrs and r,ran,s,ha, rivc i,r,rrc

i liii ;:"1':llHl'l',lti::i:i"lllll'iliilll:i'ii'i; l','l'iil'il,,iliililxiliillil;"
u. fil'i,ilii u,"*,.' lbnn or lile on carh arc bacrcria' r'hcv afe sinrPlc li)nnii

, Srtl],ii.1ii, 
" 

**''cal rcacri(n rt ir\volvrs thc loss ot o'c or r.orc crecLforrs

. 
t"]'::l:X'ili:i1l; 

,0 pcrcenL ol the air Ir is a tordrcls oLlo css Aas

lgK,';1lii,"':fJ'li,1n."';:il.1[l ]l'l:ff;l::,'i;':i,iil :ti':"il'll:li: "

L af  amt, tb. r  , ,ne cel l rd animal/  constanl lY changcs i ls shapc

4, aorr"'lta a a aze cdlzd' adl44d l/4aJ

J r '  , r ' I l  ' . i (  . l r L r g  .  r r c '  u a  r " ' r a  J t r  r : c .

llr[g / orgal1 / Irrcalnlng
2 .
7 .
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?4 Del ining

can gucss tllal the woRl ,frcr'.r/r1 refcrs l1) (nnclhing good lltla(c(l wofds 'ln)

help you 1() remcmbcr a ncw word For crnnldt, il yolr krr()w lhat r0'tr' rrcaDs

poi(nroLrs, i1 \ryill be caty 10 rL'rrrc1nbcl lhal //tdxl.drrd rrleaDs lx)isorrcd wilh drugs

or alcohol.  And i l  you know l l rnL rhe ror l f f  is thc l ine whcrc Lhc sk} sccr ls 10

mccr thc earlh, vou will rcnrcmber rhat a hotiza'1h l/,rc gocs Uorr 5i(lc Lo snlc

r r l l r r r  l l  r  |  . r p . r r I i  , l  {  r r .
Howcvcr,  iur i l  as woft l  fans can sonlcl inres bf nr is lcading, rc lalcd wo|( ls cnn

occasioual ly lcad you astray For exanrl) lc,  ahhough nr l t?/r ' r  nrcal ls cnomrous or

very lnrgc, l,?rrirctnrdl rncans liny or v(ry snlalll Thc onlY iv']y lo guar(i agirrnst

nrai( ing nl inakcs is lo sc( i l  rhc nlcanins yolr  hnvc gucssc( l  l i ls the s( ' l r lcnce ' rr( l

Iaragfaph.

Prefixes: ecto-/exo-, endo_. micro-. maclo- Slr'r(ly thc ftrlkn^'ilrg lin oll)rclixcs

ancl then ma(ch thc tcrnrs aL thc lc l i  bclow wi lh lhcir  nrcinir l l ls. l  lhc r i l lh l  You

wil l  no1 tsc al l  thc n1L'anings l is(ed.

cclo- or sxo-: outside
exogefious-due to exiernal causcs

endo-t lnside
endogenous-dve lo internal causes

,nicto-i small
microscopic-loo small to be seen without a microscopc

nacro-i latge
flacroscopic-lar9e enough to be scen with the naked eye

a L eclol) lasnl

2. cndoplasnl

L Nicx)bc

ir .  thc enl i rc r ,rDivcrsc

b. a l i t t lc uni ! ,ersc

c. a ur iuuLc l)cf i {J i1 ol  l inrc

cxlcfDal l .ycr ol  pr) loplnsnr

intcnrnl  laycr ol  l ) folol) lar ln

;r very nrilrrltc org.lnlsnl

fc lal ing to srrral l  qLr.rr l i l ics ol
hcal

h.  a l i r rgc,  densc DLtc lcus

i .  an insLfrmcnl  Ior  mf . lsLrr ing
din: rnces or  anglcs

!1 .

t .

ll.

5 .

6 .

7.
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76 Del ining

Reading

E = lttcz

EDcrgy can be iranslormed or changc(l  I r()rr  onc lypc to arrolhcr '  For ex'rrrplc '

an apple hanging olr  a l rcc has po(cnlhl  ercr l ly,  or thc cnerg) {) l  losi l ion As r l

fal ls.  i t  loscs potcnl ial  cncrgy bccalrsc i ls hci8h1 dccrcnses At lhc s 'rnrc l rnrc '  r l

gairs ki ie l ic cncrgy, or Lhe energy of nnni(m, Lrccause i1s vcloci ly i r r(rcrscs Po'

lcnt ial  cncrgy is bcing l ransfonncd inlo kincl ic cncr l ly
Frcquen(ly,  the transfcr ofcncrgy i rrvolvcs a l rarrsler I rotrr  orre bo(ty lo 'nolhcf

whcn you liti up a rock, yor'r ire charrging Lhc chenri(al cncrllv ol Lhc lixxi votl
havc eatc|  i r lo mlrscle cncrgy. As yolr  l i l i  lhc rock higl t ,  yotrr  mrrsclc ctrcrg) is

chaDginl t  in lo the rock's polcnl ial  cnergy

Muscle energy is translormed Into
mechanlcal energy.

whcD encryy is  l fanslbr 'n lcd kom onc ty ] rc  1o anolhcf  or  l ra l rs lcnci i  In) r I  onc

bociy ro rno(lrcr, no clrcrgy is losl Whcn ra'c ficasufc cncrgy. wc iliscovc! thnt Lhc

lora i  i lnnruut  rcn i i r rs  in lac l  sLr | l )osc wc l r rc farcd,  cookc( i ,  nr rd thcrr  a le sonrc

lood.  I f  wc wcrc ro n lcasure cnrc l l l ly  n l l  thc cncq]y that  rc lnain\  n l  thc cnd o l  (h i \
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78 Defining

Al lhough i t  maY see slnnge, .  proccss f ia l  is lhe cxact opposi lc ol  l lssion can

alrn .cteur.  g.eur luant i t ics of energy Undcr co di l i (nrs of in lc l lsc hcal '  r l rch as

are foun,l al itrc ceirtcr of th{: ntn. hy(lrogcn aloms combilc lo Ionr htlirt|n atoms

The transfornal ion Lr l  hldfogcn nl to heLium is cal lcd f l rs ion When fusioD t 'kc\

place, lhe hYdrogcn rrons bsc a tnal l  aInount ol  mass which i ' i  uant icrred Inlo

er.crgy. t"usion produced on thc crnh rcsuhs jn a hvdrogen l)omb s4tich is mlrch

more powedL,r ihan Lrrc or igi la l  atnnic bomb Bu lhe pr irrc iple d lLrsrcrr  can aiso

l . . , t ia u, r t -a. ."  
"*rgv 

Ior peacclul  pu4rosts thal  'nrr  sLrpf lv nl l  o l  Lh€ ntcds

of lhc human ra.c lbr a iorrg lilnc.

unile$tun.litlg the Readirg. lach olLhe iollt,s'ing sLnlc tents is inconsislcnl wilh

thc informaLion in lhc prcvioLrs passag( Tcn your readjDg compr(hc[sion try

f inding thc crfof  i r r  cach slatcnrcnl arr( l  rcslnt ing i1 corre( l ly

l .  Encrgy can bc l ransi i rrmcd fronr orre lypc lo anolhcr,  bul  i l  ( 'nrrot bc

tfanslcr led I iom onc LDdy Lo nnolhcr '
l 1

I 'aeXq,/ .'/t ba ,L""Lu,ua,hed W ,tqa tr+Pe ta a*touen a't

tia"dk'rwA h4""1 a.1P bol4 t/' *uile.
2. I( i r rct ic cncrgy is lhc cncrgy o1 posi l i ( r ]
3,  Unl ikc nratLcr,  cner8y cal l l lo l  I )c crealc( l  of  dcslroycd
4. Potcnthl  cncr l ly is whcD you l ic i r r  l rcd lhinkjng ol  al l  (hc, lhirrgs yotr  havc

to do.
5, EinstciD said thal  thc conserval i t )n oi l l rat lcrand Lhc colrscfvat ion ol  c lrcrgy

arc unfclalco
6, Eiustcin 's thcory about lhc conscrval ion ol  nlat tcr:1n( l  c crgy was ncvcr

provcd.
; .  ihc dcvelopnrcrrt  ol  alorr l ic encrgy demor\nratcs Ll lal  cncr l ly carr l )c

convcrlecl into Inallef
8. whcn au alom is spl iL,  i t  g ivcs off  c lcctrons
9. An alomrc exprosron o(ctrrs rs d rcstrh ot thc slour cl la irr  reacl ion of 1l) l i t l ing

10. Fusion takcs placc ()D lhc lLln wl len two trraniuf i  arclns afc conl l r l r lcLl

11. Exlremc heal or cold is fequifcd lor l t rs i(nr to t .ke placc

12. Ful im produccd on lhc car lb rcslr l ts i l l  an alomic cxlr lo\ ion

LISTENING SKILLS

Vocabulary i Conl?.tr. Circlc the lellcr of thc nnswcf lh'l bcsL r alchcs lhe

mcaning o l  lhe i la l ic iTed wof t l  ns i l  is  Lrscd in  each of  lhcsc scrr lcr lcc\ '

l .  Sc ienl ins do r rc !  r$rr l  e  somelh i lg  is  ruc LrDl l l  ev i ( lcncc corr l i f rn \  l t

@ o.."p, b dc'Y
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80 Defining

L Al l  cncr ly  rv t r l lLr i l l )  wind\  t r l ,  i r \

t .

7 .

a. mosclc energy

WhcD you rob youf

Encrgy always flows

Narllral proccsscs nlovc Irom
a. oftler 1() dis{)rder

Pcrllrnc cscaping inlo lhe air
a, o cr 1()  diso cr

b. hcnl crrcrgy

hands, mlrsl : lc crrcrgy changcs 10
b. kinel i .  er( ' .qy

L).  disordcr to ordcr

an cxanrplc of thc chnnlrc
t) .  polcnl l i l  eucrgy lo

cvcnl l la l ly bc in a slatc ol
b. disoder

kineLic crrcrgy

8. EvcfyLhiul t  i r l  d lc l rnivcrst wi l l

Separate the salt and pepper?

9, Wc do not nccd lo worry al)ol l llhc dcgrncrat ion ol  the urr jvc| \c bcc. lusc i l

l r .  woD't  happcrr l i ) r  a long t inrca. won r nappcn

10. Thc rnair  idca ol  t l r is
a, cnn't Lrc dcslroyccl

DISCUSSION POINTS

lcc t l r fc  is  lha l  cnergy -  .
I ) .  runs dowI l r i l l

Bc low nrc vrnc nonscieDl i l lc  or  "creal ivc"  ( lc l ln i l ions Thcy do r ro l  l i ) l low lhc

Ionnl r la  fof  a sc icnt i f ic  dc l io i l i ( ) l r  inncad,  lhcy arc dcvcl )pcd L)y (hc wr i le f  lo

cxpress an opin i t )1.  For  c . lch of  lhesc crcal ivc dcf in i lnJ|s ,  lc l l  $4r . r l  yoLr  lh i r rk  Lhc

wriler nrcanr and whcLlrcr yolr agrcc ivilh lhc wrilcr.

1. KDowledgc is thc anlidole 1() lenr. Rdh t WdLl. Etlltttotl
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chapter 6

Exemplifying
Heat

INTRODUCTION

After giving a definition or making any 8en€ral stat€mcnt, the bcst way lo
clartfy a potnt is to Sive an example of it. A chinese provcrb says that a picture

is woith-a tholsand words lt might also be said that one example is worth a
thousand explanations. An example brings the general or abstracl staterncnt
down to a specific or concrete image For €xamplc, it is one thing to say that
smoking is bad for your health and anothcr to say that a regular smoker-loscs
about fi-ve and a haliminutes oflife expeclancy fol cach cigarctte smoked Thc
example adds impact, making the statement more mcmorablc, more interesting'
and more persuasive, as well as providing evidence for il'

Scientisis use examples to explain or clarify a conccpt and 10 give evidence
to suppo it, Exampl;s can somclimes se e to tes! the validity ofa point lf

no example can be found to illustrate a point, therc may not be a point

Short Readitrg

Read the passage below and underlinc examplcs of how hear affc'ls lhe prop-

efiies ol matter,

a2
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lollr srr ,lJlloLl nJil JruPrsqns e sY s,{P, ,{ PuI ul rrlrPu slr4jc JlnrurJdutrl

ta SutlltldurJxE
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84 ExemPlilYing

Tempentur( nlters the coldr ql nldtttr'

i ,qn 
"*on,pt.  

ntoy.untt ' r ise a l tw wor( ls a \cnlcncc'  a 1tnrdi l raI l r  of  m('rc ' '

Ilon, for example, turns red' lhen orange' and then white at

increasinBly higher temperatures'

The size ol t1n obJet:t is.LtJIeitul br,tunpcrdtLttt
tFx.molcs are nol always lnnrk((l wilh (lLrc words \u(h ns /'"xd'4"' /d'

),?;i:;'';; ;i1;';',,',t.' a nti oricn carr ornv bc i(rcntiricd Lrv thc co'tcxr .'1

thc faraglaph )

A glass may break when boilin8 waler is poured into it '

TtfiNraturt t1lsa allcctt he pr'r"n/rc 
"/ 

d '.Jrrr'

lf a closed glass tube is heated' the increascd pressure insidc

will cause it to break

Thc abilit\t ol'a fittat to rctiJ/ c/itrrlti4' vdfi(,s r|irlr its lckl'ttrtltur('

Heated wires €ause excess €lectrlcal movemcnt' which can

damage machines'

l"irilllthihllt drc vcr''/ !!nsiliw ln ca'll11drttli|tll sDtdll n\1+xrdlttlr tltntr!lc\ 
'

i i , ,n i" , in, i l ,  nt , , t" , t ton ' )r lc cxarr l ) lc is usc( l  lo cxplain lhc vnr iolrs asl)c( ls

of a col l (cPt )

This is exemplified when we touch something very hot or cold

and feel Pain'

' . .  We pasteurize mi lk and cool(  meat to ki l l  harmful bacter ia and

othe;organisms that cannot tolerate heat'
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'ltnt l]tr.u],ttt oJ tltsf 0stt1 t.u, nltl.ln']:t a

,1stnt rldtt!! ttn d )ttt r! u411.^\ ,i t1tl1tl ,1.tr )/npl ! t,\dutx? |
:6rL\\o il |t ottutitai $Itt!r1x,1 ULttt.Ln m|/A :3r)t,i

'p)rerq u)q^{ piI u,nurddo, p(rr u<l:r 
{.u,iil] *'' '

I pJ|e,'sntr' I
lprlJllott'ix', l

s! rot(') itutr)r lr lP)rt to Kl)iuoi II

xotor Surr)rljp rerq lo rdn)uo) iqrI s)r'rrsn rl
isrlJlou'ix'j

't)rre)q u tM pir surnl leqr $u?rsqns P lo
[,ro'relsnrrr url

[ "*"*Ji'iJ I DuPr\ur rur I 'n)rpJq urqa p)r surnr 
1-t,rurr.,j rll rr,!r

'prPrq !! I urrtM prr nunr

f .,re:xnrrr o r

I ra",*".,.

5NI,\lttdl lexa

sg SuriJrtdrurxE
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86 Exemplifying

3. Parasilcs arc living lhings lbat fced of{ other livirg lhings lhr minlctot l)lanl

livcs off apple. maPl€. and poplar 1rces. 'ausirg them lo dic lrom

mall]ltlrition

4. Several lhcories ha!e becn prol)osecl lo explain thc nalurc of lighl Christian

Huygcrrs suggested lhal lighl travcls in w'rvc! Albcn Enrslcirl proposcd thal

l ight is l ransmil led as Liny pa(i ' lcs,  (x l lholons

5. Symbiosis is lhc .oexislcrlcc d livinf thirg\ lbr Lhcif nlulLral treneliL Pla'rl

l icc or aphids l ive wi lb ants in a symbiol ic relal iorrshi f

6.  Alomic rcsear.h has led 1{) thc dev€lopmcn! oi  arLi f ic ial ly prcl)ared clcnlc 'rLs

Einslci l l iu ln,  termium cal i forniLrnr,  an( l  berkcl iLr ln arc al l  manmade

clemcnts.

Rz,ognizing Exanples Er ' l  t ' l  h(\  ; (  r(r-r l  \ r ' r rrrr ' ( rrr '  i \  '  
l ' '  

- '  '  
l l  l ] ' l : . i

, c n L i ' u e . . l " . , r i l ' , . ' ' . . ( r r . l (  L r L l r r r , ' r u r ' l r ( ! r r r L . r . r ' ' r t r ' - r  L ( \ r  ' r l 1 1 '  f l  r n (

gcncral  s latenlcnr.  Onc, two or thrcc scnlcnccs nlay L)c circ lc( l '

l .  Thcrc is l i l t lc l )ossibi l i (y that Lhcrc is l i lc on anf other plarrcl  wi lhin our solar

( i )  ucrcurv and vcnus arc !(x) ho( rc slrppon l i lc '

Y Therc arc onlv ninc plarrcls in our solar systcnr '

@ urunur,  Ncplunc, ar ld Pluto arc cxlrc rcly cold nn(l  dark

2. Vi lamins may bc harmfi l  i r  cxcessivc doscs

a. vilamin C car bc takcn in large Lloscs witllolrL h'1rln

b. Exccssivc arrourl ls of  Vi lamin A may incfcasr suscrpLibi l i lY lo di \casc

c. Vi lamin D prcvenls Lhc discase r i (kcls

L Tempcraturc may bc mcasured by diftcrent types ol rlrcrnxrnlclcrs'

a.  Tl le Cclsius and Fahrenhci!  lhc rolnclcrs mcasl l fc lc lal ivc lenl l )cr ' lurc '

b. A baromelcr neasures almosphcrlc prcssllrc

c. A Kclvin thcfmolncler lncasLlrcs alrsolrtlc lerrperarLrrr'

4. A machine is a device that lranslorms cnergy fron one form lo anolhcl .
a.  A carcngrne cotrven! tne cncmical en€rgy of gasol inc i t r()  nrcchnrr ical

energy
b. The food wc eat is convcned inlo cncrgy in olrr bo(lies

..  , l  g"n..oro, u.  aynal o changer mcchani(a1 encrgy inlo el tc lr ical  c!rcrgy

5. Encrgy has nany lomrs
a. lucLear energy comes from sJrlilting Lhe nucleus ol uranilrln or lllrlo ilrlrl

aloms
b. Radianl encrgy comer ir lhe fonn of nrnligh!' x rays' or ganlma rays

c. EnergY maY be coiverl€d from one form to anothcr'
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1!qro u! uPuler ol allleles
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6. For humanlifc ro bcgin, an cgg cell ilr lhc larllalc

(fcf t i l izc) I )y a slcrn

(ncvcr nl low) lo conrc

i r l  conlact  wl ln  walcr

L Thc faccPiecc scal on

ul lsa lc  a l l r ( )s lhcre cvc|  1 l

aD oxyitcn breathillg

(ncvfr  rc lcasc)  ln  a l l

inhalalbn bcconles di f l icul l .

Fotuulaling Sentences with Nee\sitv l-"rrnulnr(

po, i \ ivc \ ' \ i (c.  I , ) l lowin! th( f i l tLLrn L' l  lh( I r \ t  r l i r r
scu(c|lccs r,r$ing r_l?d,/rl in thc
of scl lLct lccs, i )c low

I Thc clcctricity is not shul off
'U.. ./o?.Ih;..l' LfuuLld.. Ue JrUu ar.

2. Thc bl f i1J Jon( 'r t  i r r  n( ' l  bcrnF l( ' j l (Ll  f t \ r  '1r(1ni ' ]

i .  rhc rar l iat ion moni lor inl l  dcviccs are nol Lrcing cal i l r ralc( l  rcSLrlar ly

4. A firc cxlinguishcr h nol availablc in thc lalx)ra()ry'

5,  Th( cxl ' l , ,s lv(, lcvl(c i  arc 11.\  f r^11(r lv l l l i l r ln l fLr

i .  i i ta t" . r tn ' .1"n'  ot"  rr ' \  bcins fK'rLi t '  ' i  l r ' \m (rc(\ ' r \c r i r l i l l r ' 'n

7. The Dccdlcs are ro( beir lg sler i l izcd trc l i ) fc thc i rr jccl i (nrs

8. Thc Dat icnts arc rrot bci ;g inmunizcd agai l rst  thc f l t r '

READING SKILLS

vocabulary Buildirrg

Knowing whelhcr a word is a noun' vcfu'  adicct ivc'  of  ndvcrb wi l l  s( tneLrrnes

** #ixi:m;;l'il,,iii."ilil,rlli;,ll',i:l H'ffi: Ji;:#'f :'ilxiiliii:
o",i ,"',iii".""'" u r"lltiws rnc sui'lccr (r"dl') and has arr'c'r e"'l'l l]l11'll' n | \ | a \ t t a L ' | a t 1 ^ / d ] I w . l | s . v t u ' u l | k . | . | c ' h l l

,,,, \,.,,r,\,. , .c r,.aan ,nNC. a,kd,l l, i ; i  , i ;.:,,t i l , i l . j .,,, l t l . l : i l  1,, ' l i , l l l
an act ion, s ince i !  appcars In l rc pos

arattnd lhe earth give! you a flrrlher clLrt lo its Inean'rrg )- ' t | | i r ' r . ' r ' . * " - . ' , A i . l : . l j k ' - "  
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Vocabulary ifi Context. Citclc rbe letter of the answer lhal bcsl malchcs rhe
meaning of the italicizcd word as il is used in each of lhese sentcnccs.

l. To open the door, firn irrerl thc kcy in rhe lock.
a. tum tb, enter

2- The submarinc was complctcly s bnerged iithe water and could uor bc sccn.
a, sunk b, uncovered

l. Sollnd cannol bc .ordl.led in a vacuum because there are no air wavcs 1.)
transmil il,
a. carried b. absorbcd

4. wies were ins Lated ro prevent the trans{cr of clcclricity or heal.
a. covercd b. cxposcd

t. Flrids are Dor rigid aDd caD flolv from onc conlaincr ro another.
a. sol ids b. l iquids and gascs

6. cerms are irririr& wilhoul lhc aid oia microscope.
a. unable 1() bc sccn b. unablc lo be dividcd

7. Altcr the fire, the nuclear reactor was er?itlirg radiation,
a. giving off b. abrorbing

8. The sun fdlidtes hear and light.
a.  takcs in b. gives ol l

9. when there is .1 drrprrill bclwccn lcsl results, ihc lcst should bc rcpcaLc(i.
a. sirnilarity b. differcDce

Scdt ing

Scan thc lbl lowing passagc i l t  !hrcc minutcs or lcss and pL( Lrrackets aroLlnd t l tc
followiDit:

l  One example of conducl ion,
2, onc cxamltc ()1 conveclion, and
3. one example ol  radial ion.

Keep in mind lhar cxamples nslral ly comc dircLl ly af ler del inir ions or gcncfal

Reading

Ho$, Heal Is Trafisfetred

Hcal is the energy thal warms our houses and cooks our lood. 1l is lhe lransfcr
ol cnergy fron a warmcr body to a cooler body. How does this heal lransfer lake
place?
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The lhrcc modcs ofhcal t ransfcr-conduct ioD, convccLion, and radidt iolr-arc
subiecl  lo lwo condit ions: First ,  hcal is Lrauslcrrcd ouly when lhcfc i \  a ( i i5pir i ty
in lcmperalufe. and secold, thc f low is always lrom hoL 1o cold.

Dlauifig Co clusions. A scicDrisl musl bc ablc Lo draw conclusions fionr Lhc
avai lablc facts.  For examplc, i f  i t  is Lmc thal wood is a bcl tcr insulaL()r  lh.n r l rc lal ,
i r  is a kr i t ical  conclusion that wood would nlakc a bcLlcr |ot  handle than nrctnl .

Af ler rcading thc pfeviors passagc careful ly,  iDdicatc what conclLrsions l :dn bc
drawn f f tnn thc infonnarion i t  coDlains by circ l ing rhc lct lcr  ol  lhc nnsrver lhal
bcst complclcs cach of thesc scrllcnccs

L I i  lhc molecules in your Lca arc m()vjug vcry rapi( l ly,  yoLrr tc.  is

@l,r b. cold

room and n col( i  orc wi l l  aausc thc2. Opening thc door
lcmpcralurc in lhc
a. cqLralrzc

3. Oyy[cn i \  r  -  cnl ] . luct( l r  L, fh(r . .
a. itood b. poor'

4.  A doublc- i i lass window tha! t raps air  is a -  insr.r la l{)r .
a.  lood b. poor

t ,  Sin(e cork has air  pockcls,  i l  is a -  i r rsLr lato|
a. good Lr,  poor

6. An air 'condit io lcr that causes hot air  ()  r ise o|cr. lcs on Lhc pr inciplc ol '

b,  increasc

oD a nor,  runny ( lay ls
.  b.  dark colorcd

be -  lh , ln  one wi th ( lark rval ls .

bctwecn a warnr

7. On a l r ip l fonr thc canh to lhc nxxrn you worr i t l  pass lhl tnrgh

a. cold b. hor

8. -1hc canh ab$rbs hcal
a. and radialcs h b.  bLr t  docsn' l  radia lc  i l

1 0 .

9 . The mon comforlablc clolhing
a. lighl colored

A house wi lh  whi le  walh wi l l
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uDfamiliar. Thcy can also bc nscd lo provc or subslanliatc your poinl when wriling
an ar$wer lo an cssay qucstion,

Take notes as you iisten to the lecnrre "The Changing Sta!c of Matter" aDd then
us€ your rotes to complete the rext exercrse.

Understanding the Lect rrr. lndicare wheiher each of lhc Ibllowillg slatelnenls is
rrue (T) or false (i) accordirg to the iDformation in lhc lecllrre.

f t. a change of state cannot occur wilholrl adding or sublEclirrg hcnl.

2. ody a few substaDces can (onvcrL Iiom one physical slalc lL,

L The convcrsion of a sdid lo a l iquid is cal led evaporal ioD.

4, All substances nlelt at the sane lempcrallrrc.

5. cases such as oxygcn cannot bc solidificd.

6. Hcat ing a l iquid causcs dre molecules k) novc laslcr.

7. Fog is an cxamplc ol evaporation.

8. A volal i le rubnan(( r5 onc rhJt i r  <talr lL.

9. Alcohol is a volat i le l iquid.

10. Thc coDdcnsal ion point is lhc samc as the boi l iDg poinl .

11. Equi l ibr ium exists whcn thc ralc ol  concicnsat j( , l  aud thc ralc ol
cvaporallon ate tnc same.

12. Clouds are formcd by lhc process of cvapornt ion.

DISCUSSION POINTS

cive one or two cxamplcs ol cach ol lhe followirg. Explairr your answers

l. Scienific facts thal still amazc you.
2. Machines you would not want !o l ive without.
L Machines you wish had never bccn invenlcd
4. scientifi. discoveries you would like to havc wilnessed
5. Things you wonld like somcone to iDvcn!
6. Placcs you would like Io explorc
7. Things you $ink sciert ins wi l l  never kDow



'DpdLLrr ro stsillduri tsoru;qr sDq lDqr Lldprtcre(l .qt Jo tred rqr or iq llr^,\
rldrlrrxr rs)tuorts rrrotr J\nerJq lnJDroJ oru SL tu^\.r oi r)pur 1lr^ sllll .rruer
-rodrur ijursprj)L Jo ri)pm Lrt (rrl{t JSupre 'p)pr )Lro lrod(lrrs ol srtdrUr.'xr t!.ri)^rs
r^rii no^JI ^{oul rr^rlr llr^^ i^\ siiurqt rsJqt.to uos Jo srldrlrpxr r^rB ' nrlu iL0
puP'rsDd iqt 'silurrq nrpurnLl 'Jsri^rLrn rqt lnoqp ̂{ooI jr^ru IJl^'\ r^{ siurqr rrE
Jrrqr reql rrEls no,{tr'i)ldrusxrrol eJpr rnoiJ0 t)rdsu,ti^r itprtsnlll ol.td!uexJ
rlP .^rl or rrrs rft ,), pll0 su tl) s ttoltstrtt ot a Dtsut .tol tttlulax' -tal rp'rl:,ul
sild(rexr Surrnporllrr roj spro^{ l|oltlsulrl srl(kupxr qrr^'l I lrodclns u)ql plrp
aJ!JtuJs rldot P L0r^\ urijrg stLIod (orssnrsrC alo Jo ruo uo qdErljErBd p JtrrM

saldtuoxl 4vxr tldoJqt,tod t1 qulllA

'llL1lLtU!t' 1 ,/(l4:,tqLtLl Jr\ ̂iUldr].1]?tn,r.i//.]rh/.lo iJuluu U .)rlt ̂1orLI
loLr op iirlr.Jl Lri^i) i)(riruis Jl(ol ll puL)ls,rip!I ol s,ripr.rir ilqDlri s.)l(1urPr() Jql
'l)ul ul ilqPiolui(rr l)rrPruip i)l)urtuis )l(l01 iqliIcrLr riidufrxi i(ll Morl ))lloN

(lnl i ltL6l "o) ,l trol.()N A\ 
'M :)roi MiN)

r.111.11.15 | r.1 ]t\) l11tA lt) ! t n L\ :l
'uol)i)l 

.L ruul IM

\pLIroM l() ijl|rlP)!l iql ot p)tlrrll
trlls(rru sr slcLUruc isJLll ur uorLrJuJiiJ.r t\uDijio MJu )loqn\ ;)tpr.)uJiJ)r
n)uuDr slPu[ucltr l)LrP s|rq rlnpL, rra sl]!r ̂\iu ileiJlrJirJr rrr.)) spiPzll

prrP srrPUDruulus tluq rrqro rqr urrurnir ucr rruuPUcl(1 c IeH l!npr^nrul
JI()rlM e )LLrO)Jq Ol Sl.r!(l il!rsi).)u llu JlpriuJn_a.r rrc) )))ld qrP) pulr sJrJrd

,{Lrolu olur prddoq) rq Lrp) Dip,{q ro rLIs D)s ltnpp oV lurqr r!()t sriqro
rlrq^{ 'irunru(u rpPrr tr Ir.rrrlP srrrL]!(lPr Js ll ulelrr slDlLlluP Jruos

's)rlr)P(le) )^rlurJLr)iiJr i^rsLrJlxJ )^Pq slc!!IUr rlllo,ftqlur llP lsotulY

rt-ul^1oll(, rall .rJpJsuoJ l)irur J,JJpfJr Jroi il 0rer0rj 01 ,llri14
ln)LU illlltF.M rlol to tu)Llr)l).q) )rD r)tdlupx)',{ pLrrl sr)pprr rnon rrln^uor
dt)q lit^{ srtdlupxln'Jrunfip uE iiurlpru irr noI I N r')r':rs p Jo irltq'parj )rtl
LlsrlqPtsr d1)LI sJldrrrxJ Iptrrlupd rrr ljunua rlr rir)s u1 rLIod s,rrrurl'l rqr rzrlPnsr^
s'tll PrrE lr^rl rrroor )qr or r)lrriiqD rql urcrJ )^ou' rrPerr Jr| (rlrq srlotuP
-xE r^rsDnsrrcl rolr SuosrrJtrrr rrqrrru r'.lornbrrt rrP \lu)ru:)lPls lt'I;'trrij 'l)Pora
'lLloc{ D Hrrr,{Jrrrp ro iiurrll!Jdrr jo stre^\ Intrsn rrolu )qr Jo rtro sr iirrr'{trldu.rxE

6u!,t!!lduaxa

s'l'rI>Is :)Ntrlt{M

s6 SotIJrldrurxE



chapter 7

Giving Evidence
Smoking, Drugs, and Alcohol

INTRODUCTION

Oncc a hypothcsis has l )ccn prcposed, lhc qucsl ion is always askcd, "whcrc
is lhe cvidcn(c?" Thc Bri ! ish scicnl ist  Sir  Ht lnrphry Davy on(c l )Lrnrcd diar) l { tx ls
inro graphitc,  igoorju! l  the cxpc|rsc, ro demonsrralc thal  diar l ror)ds and graphi lc
arc both crystal l izrd carbon. Hc a( lc his point.

P(rcf  or eviclcncc is usual ly lhc rcsult  ol  obscrvat ion or cxpcri lnenlat ior) ,
co bincd \ai th reasoning. Thc rheorics lhat arc acccptcd arc lhose with the
mosl suppo4ing rvidence. In thc sccond (cntury, c laudiLrs P() lcnry p(Dostd
tha! lhc planets and the sun revolved around Ihc carth. His lhcory was a.tcplcd
because i t  prediclcd thc posi l ion ol  lhc plancts wi lh somc a(.ura(y. Bul al l
"proofs" are !cnlative, ro be discarded when anolhcr theory cnrcrgcs that cxplains
morc lacts.  Thir teen cenlrr ies later,  lhc Pol ish scicnt ist  Nicolaus Copernicus
"provcd" that lhe plarets revolve around thc sun by dem(mslrat 'ng thal  his
thcory explained ihings that Ptolemy's thcory could not,  l ikt  lhe seasons ol  lhc
ca(h and the relrograde or backward mol ion ol  lhc planels.  Then, in 1905
Albert  Einstein shook everyone up by saying thal  motion is relat ive and that
whether the sun is moving or rhc ca(h is moving depends on your point ol
v iew! And on and on wc go, always slr iv ing to get c loscr a|rd closcr m thc
lrulh.  Bnt scient i f ic theories can seldom bc prcvcn bcyond a doub1. After al l ,
no one can stand far enough oul in spacc to observc the planels rcvolving
around the sunl
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smoking-related illness is nol ,lways suiilcient to enable hcavy smokers lo quil

Despite all thc infomlation madc availablc lo the Public since 1964 in 1985 thc

American Luig Association enimated thal thcre were 250.000 prcoralrrre Lieauls

duc !o smoking in the UDited Slales per year'

USING ENGLISH TO GIVE EVIDENCE

The main poinl ,  or hypothesis,  of  the previous passagc is thal  snoking is darr-
gcrolrs io your health. Thc arglrment is bascd on four stalcnlcnts, cnch ol vrhich

is supporlcd by evidcncc. (Note that scicnLilic evidcncc nlusL bc Incl. /?dr opirr()n')

Smokifi! is rdated ta fian! heart and citttLldlor! ailtlktlls
(Evidcnce is iicqlrcnlly int()duccd wilh wo s like indialcs at ilr lontrt (s

ralhcr ihaD lhc stronger wor(l frrvas This rcllcc(s lhc "trrrproval)lc" nalurc

of nrcst scient i l lc hypolhescs.)

Ix has been demonstrated that nicotine increases the rate of the
llear!' . . .

Snlokin! is th! lost s1nilicakt lhclat in rcslittltot.v tli,.,.ltts

I t  can damage the t iny hairs (ci l ia) that l inc the brcathing
passages. . . .

Research also confirms that the tar in cigarette smoke is
carcinogenic, . . .

Therc i! aba a correltitian bilNeen !11aki1!l dtld birth dtJtel!

The evidence indicates that pregnant women who smoke a pack

of cigarettes a day have a greater likelihood of having a
miscarriage. . . .

S|/,ake^ aflen be ne phlsirdlb' trnd Psrtltolalitlllr tl41utla1t 0n thcit hdlli!
(Evidcnce is not always markcd wi lh a cluc wofd and ol lcrr  can orr lv be

idcntilied by drc conlext of lhc paragraph.)

Smok€rs often.. .  suffer withdrawal symptoms i l  they attempt to

stoP.

Even the onse! of a smoking_related illness is not always
sufficient !o €nable heavy smokers to quit.
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4.

5 .

7 .

5 .

Thc sfacc bctwccn lhc sun and 1he ca(h is  co ld.

a.  Thc s l rn is  no1 as hol  .s  i l  used 1o bc.
b.  Thc r rys of f iesun waf ln whal  they t (Nth l r t l l  . rc  r rot  hot  lhcnr lchc\ '

ID a crowded room, carbon d iox idc graduaUy re| iaccs thc oxygcn i r  Lhc: ' i f

a .  Humar l  bc ings inhalc oxygc arrd exhalc c .  orr  ( ln)xrc le

b.  Hunran bcings inhalc c t rLmr d iox i le .nd cxhi l t  oxygcn

Wh(n .  bcan leed is  growrr  in  rbc dark.  thc l )L l l r l  \ (n)r r  d ics.

a.  Bcan p lants need l igh l  to  \urv ivc.
b.  Bc: ln  p lants rc(d l ighL Lo tLun grccn.

Alcohol  cnn b lur  your  v is ior t .
n .  Alcohol  a i lcc is  dr iv ing abi l i ty .
b.  Alcohol  docs nol  af fcc l  d t iv ing abi l i t r , .

Elaluat i  g Er ' idence. Altcr cach ofthe fol lowing l)roposi l ions scvcrf ls l i lcnlcnls
rfe givel l .  Circle lbc IcLlcrs ol  lhosc statcnlcnls lhnt givc cvidcncc or nrPl)ol  Iof
tbc p(r lxxi t iou, Thcrc rnay bc nrcrc thaD onc answcr fof  cach

1 AI(ohol is dangc|1)us l i ) r  dr ivcfs.
. .  Alcohol is addicLivc.
b. Alcol() l icr  bui ld up a $lcrancc f t )r  i l l ( reasing nnnrul l ts ol  nl(ohol.

(( . )  Alcohul inr) i r iA iud{m(nl.

0) M.rny i  ur,  | l r ,  l ' . lc . r( i  L lcrr( .  Jr(  . r lc '1h"1 f t  l - r t . l

2 .  A l u r r i n L r n r  i s .  l i g h l  n r c l a l .
a.  Alunl inLr ln is pr(xiuccd fron bauxi!c.
b. Alunrinuru is onc ol  rhc nr{)sl  abr.rndn|r l  c lcn]cnts.
c.  Al lnr iDunr wcighs lcss thaD i Iorr ,  Tinc, s i lvcr,  gol(1, an( j  co|pcr '
d.  Thc [rehinl . l  poir)r  ()1 al l rnl inuDr is 660" C.

L watcr expilrlds whcn il freczes.
a. walcr f ipcs so rcl imcs cra(k in vcry cold wcathcf.
b.  walef icc/cs at o" C.
c. Difi$cnl slrbstanccs frcczc al diffcrenl tcnrpcratlrfcs
d. Mosr sulr l tanccs coDlract when frozcl l .

Oxygcn suppons combu(roir .
a.  BlowiDg on i  f i re makcs i l  bum morc br ighl ly.
b. Ioresl llrcl are worsc in a s!fttrg wind.
c. Ni l rogcn does not suppon combusl ion.
d. Smolhcr ing a f i rc wi l l  pr l  i t  oul .

v ira|nin A is csscnt ial  { i ) r  a healthy dicl .
a.  Lack of v i |amirr  A may {ausc r l ighl  bl indncss
b. Vi lamin A is lound in buitcr,  cggs. and f ish l iver oi ls.
.  \ i , d n j | l  A  r i u . , ' r . . , . f  i n  l r j l ' l ' r r F  . l f t 1 t r , , r

d. AD over&)sc o[ vilamin A can be roxic-
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6. AIDS is a vencreal disease. It is somelimes traDvnilrcd by bi(x)d All
vencfcal diseases nlay bc lransmitlcd by blood.

Hal ley's Conet passcd near the earlh in 1758. lEl4, 1910, and
1986. ttalley's Comcl will retu lo dre ea|lh irr Lhc year 2062

Autonobilcs givc oll carbon monoxide. Carborr nronoxidc is a
poisonous gas. Thereforc aulonobiies causc air pollr.rtiorr-

7 .

8 .

Using Reaso i g. Deduclive rcasoning can somclimes lcad lo {nlse corclusiorrs
Herc arc two examplesi

All stud€nts are lazy.
Everyone here is a student.
Therefore, everyone here is lazy.

All gases can flow.
All liquids can flow,
Therefore, all gases are liquids.

How did wc arr ive at su(h r idic lr lo lrs coD(l(r t i (nrs? ln lhe l l rs l  cxnnule lhc or iSir)al
prcmisc is false, Falsc frcmises lead to lalsc (onclusiolr$ ln lhe sccon(l  cxanrple,
thc conclusion docs nol lb l low froln thc prclniscs, lbf . l lhough gascs and l i ( lL l ids
sharc onc characlcr ist ic (bolh can l low), this does not mc.n they are lhc sanlc i r l
olhcr ways,

lrducl ive rcasoning can also lead lo lalsc cor ' rc lusiolrs.  sonlel i l r rcs lhcrc. l rc nol
cnough cxamDles. Sonrel intcJ rhc cxanrples arc l r() t  fcPrcscnlal ivc of nol  lypical
ADd somctimes thc con(lLrsioD does nol lb l low funn lhc cvidencc

h cach of thc lbllowing, discr.rss why llle conclusion is falsc

t.  I l  i r  is a bi fd,  i t  can l ]y.
A chicken canno{ fly.
Therefok, a chickcn is nol a bird.

2. EiNtcin was noi a Sood sludcnl.
Einstein was a geni l rs.
Thereforc, aoyoDe who is not a good sludcnl k a gcnius

l. All metals are rclid.
Sulfur is a sol id.
Thereforc, sul{ur is a nrclal-

4. People, kangaroos, pcnguins, and ostrichcs all 14'alk on 1wo lcc!
' I h e - e l u r c .  r l ' e y  " r (  n  ( r r b ( f .  u l  l , e ' d n r ( ' l t c . k '

5. Archimedes discovered ihc prnrciple of water disltacement in the balhtub
The displaccment principle i! a major scienlillc discovcry
Thereforc, Lhe placc 1o make a major scicntilic discovery is iI the baLhlub

6. Some clcments arc gases, and olhers are liq ids
Sulfur is an elemenl, and it is 'lot a gas.
Th€reforc, sulfur is a liquicl-
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gravilate

lubricale

cl iminate

5.  to

6. !o

8. r()

10 .  l o

l l .  l o

1 2 .  1 o

I L  t o

15 .  r o

16 ,  t o

17 .  ro

spccLllatc

[ ,)rmuhte

change thc lbl lowini l  vcrbs ()  noLl l ls by addi |8 thc sLr l l lx -of  D() l )  lhc I innl
-c i f  i r  cxins.

$.tlr4pgtan

()  i r lsulate

l .

2 .

3 .

t .

7 .

8 .

9 .

10 .

() acceleralc

l()  lubr icate

Vocdbulary in Corlexl. Circlc thc
meaning ol  lhe i la l ic ized word as i l

I r L r ( r  , ' l  r h ( . . r r ' $ \ r  l l r . r r  l ( . r  r r r r l \ L r ( \  L l r (

is uscd in cach o{ thcsc scrr lcnccs

I The droughl drerdd condili()ls lfi thc larmcrs

a. improvcd (, chaDgcd
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r06 Giving Evidcnce

Skinmi g

Skimmi g for mairl icteas is a rcading skiLl lhai is useful in a number ot waYs:

l. Always skirn a lcxlbook chapter bclbre reading it 'losely' Il you folloh'lhis

proccdure. you will rcad fast€r and wilh greatcr intercn and colnprehcnsxrn'

Z. Wtren you need 10 write a rcsearch paper. skim rhc reterenccs vou lind in

the 1ibrary to scc whi(h contah the malcrial you need

L skim any passage thal YoLr fird difiicull Once you havc a gcncral idca of dlc

contenl and organizal ion, you $r i lL be abl€ to rcad i l  lhoroughly wi lh bet lcr

undernaDdiDg.

See p. 27 !o review skinnrirrg l€chniques
Si im the fol lowing lassage in rhree nl inutes and dlcn answcr Lhesc qucsl io 'rs:

I  Which of thc lbl lo lv ing is Lhe nlairr  cal
a. Drug\ arc alwirys lolcnl ial ly h.rJnl"L'
b.  Drugs irre nol hnrmful.
c.  l l rLrgs are o((asi(mal lY h.rnrful  bt l t  Lrsual ly l )crr t t i ( i ' l

2.  which ol  1hc iol lo lv ing dr l lgs af(r  discusscd irr  lhc lassi l l lc i
cocainc. anlphclarnincs, PcP. inhal i rr ts,  nar(ol ics,  rnl l ( jnc, m' lnl t rnn'r '

barbi(uralcs, and hashish?

Re6d{ng

The Dakger of Dtugs

Drlrgs. l rc sLrbslarrccs Lhal al lcr  t l lc Lrody chcnri \ l ry.  Thc plcal i rr ! l  c l lcd\ ol  any

drug should bc weighc(l  carcful ly ag. insl  i ls scr iotrs d.rgcr 's
l . tar i juarra is a diug rhat has bccn nlLrch discusscd an(l  ( lcL)alcd l t  fc laxcl  Lhc

miDd aird body and fr(x lLrces a l r lcasrnl ,  happy lccl ing in nlany Lrscrs Al lhc s ' lnre

l ime, i r  can al tcr f l rndbrrs that may al fect thc mcnr{)ry,  coodinaLior l ,  nn) l jvnl1()11

and al lcnt ion span of lhc Lrscr '  Al though iLs cl{ccts miy L)e lc\ \  l raf l r l i r l  lharr alrohol '

i l  shoulLl  nL' lbc aslLrmcd lh. l  iL,  or any drug, i !  hanl lc ls
Narcol ics (codciDc, hcrcin, opium a|cl  mor|hirrc) arc consi( lctcd "h' f ( l  drLrS\"

.1Dd arc addicLivc, or habi l  f t r rDl ing They a(!  as dcl)rcssnnts oD 1he ncNolrs tv\ lcr l l '

re l icviDg pairr  anLl decrcasing alc| !rrel l . r  v igor.  Hcft) in mnkcs thc LLrcr lc lh;rrgic

and highly susccpt iblc lo infecl i ()D, cona, and evcn ( lenth lnrDr ovc( lore BccaLrsc

heroiD is addicl ive, i t  o l icn leads rhc Lrscr ' to cf inrc to pay for lhc high cosl  ol

oblaining thc drug. Anolher nafcot ic morphinc, is Lrsc( i  b!  hos| i l i l \  a\  a |nin
rel icver.  occasi ul ly,  pat ients rcceiving nn)rphidc becor c addirLc( l

Cocainc (or "cokc") is a dr! !  lhat st inlulalct  Lhe ncrvolrs syslcm' fro(tLrcrrrg '1

leel ing ol  wel l -being alr( l  q lrong sc| l l iar i (nrs sni f f ing cocainc | i twdcr ovcr '  lo| lg

pcr ior l  car ca se paranoia. hypcracl iv i ty .nd chronic insomnia "Cfnck," a lonn

ol cocairc lhal  is snroked. is cspecial ly i langcrorrs bc(drr\c lhc tr \cr tan Lrcco' ]rc

inrcnsely addicled i rr  a v€rv shon pcr iod of 1imc. Likc hcroin, iL l rcqucnl l -v le ' ( ls
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ovcr( losc.

LISTENING SKILLS

Vocabulary h Cotrsxf. Circlc the lcLlcr ol lhc answcr lh.l L,(n rlntthcs Lh(
rrcaning ol  thc i tal iL izcd word ns i l  is ul icd iD ca(h ol  lh(\(  \c lr lcrr(cs.

l. q)cainc has p/?',ji,,/.,.tiir'.1 a\ well .s |sy(holo!ic.l eI1c.l\.

k) physict l  tJ.  nrenr. l

2.  Excrcisc is 1]d?{r i t i . r l  lor I  hei l l lhy i r1( l iv i ( l t rnl .
n.  dangcrous t) .  g(xxi

3. Thc nrcssagc wns /rr?rJrr l l l . t? lry clccln)nic nl .r i l .
a,  rcccivc( i  L),  \cnl

4, Thc accidcnl o((Lrf fc( l  l ) f tar.rsc thc d| ivcr wa\ / , , /oJr( i r / r t .
a.  arrcslc( l  l ) ,  ( ln lnk

5. Ol( i  age br irrSs lhc $r ' .dLr i l  . / (3rr . / !?/r tr  oJ l l )c Lror l ! .
a.  s lrengthenin! L),  wc.kr l r i l rg

l  l .  Scient ists ran prcdi( l  , i1h rca(maLrlc .((Lrr i ( f  lh( c l lccl \  ol  LSI)

12. A u\cf  who bui lds Lrp i r  ( tcfanrc l i ) r  a droi t  is h (1.1u!er ol  r  l . r l . l

o.  l l rgh (1,^(\ , ,1 r i ( i i .1Li( ,rrcarr al lc( l  rc l) |1xl t l ( t io1r nr1( l  (r t rsc. l  pcrson 1o hc

t)  unal) lc to hnvc chi l ( l f t r )

dctdrk,rkr l  c l lccr oD youf lccrh.
l ) .  ha nJir l

thc cnginc, inrpaif i r rg i ts lunt l i (nr.
l ) .  !arhcfcd

l izdr( l  l l is lhc.14r,r . l^,  10 g|.{) \ !  a nclv onri  a ci l  r locs

L).  i rL) i l i ly

a, srrong

7. SLritar has a

8,  l ) t rs t  daarrr , r / . l l ! ,1  or l
a ,  cvaIoratc( i

9 .  I l  a  la i l  is  c l r l  o l f ,  a

10. Thc cor ldi l i ( )D ol  thc L)ui lding,fu/ ! f l . i | , r l . , l  bccnusc Lhf lcnarr l !  t l i i l  nol  l ikc
pr{)per cnrc ol n.
n. worscnc(l l). irD|ft)vc(i

Note-Taki g

After wri t i rg dorvn m.in idc.s.  l ry 10 wf i lc ( lor ln nuy cl i i lcu.c thnl  nr l )por1\
lhcsc ic leas. Factt .  stal in iG. rcnr l ls o1 cxpcdurcnls,  . |d cr l l i rnnr iorr ! . rr f  \ \ ,or lhr\ t i lc
jorr ing clown i f  yoLr havc l inrc.  Thc cvi( lcncc rcl l r lorcc\ lhc nrain .onrcpl\  nrr(1
help\ yolr  ro fecnl l  thcn l . r lcr .
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l l0  Giv ing Evidence

WRITING SKILLS

Giving E lidence

scicnl i f ic wri l i lg requircs lhal  yolr  providc evid(ncc 1o sr ' rpporL yoLLr t t ' r lcr  crrLs'

Thc more cvidcncc you havc and thc bcLLer i l  is,  the nrorrgc'  your sl(r lcmcnt ()r

argunlenl wi l l  bc. In Chaplcr 6 we di \cusse(l  thc usc ol  ex'r  plcs'  L)"1 thc( i fe

oL'her forrns of evirlence, including i.lcts slillinics, obscrvali()ns tesl rcsulL\' !Lrfvcy

resuhs, and expcn opiniorr '  Discuss which ol  lhcsc lbrms ol  cvi ! i (ncc arc rrscd ir l

each ol  lhc examdes bclow (Arr txam|lc mav irrc l l rdc nrorc lh 'n orc lor ln ' ) l

l .  Thc proccss ol  cvolLrt ion nlay l )c ovcf l ( rr  hurnao bcinls For thorsnrr( ls oj

ycari ,  htrnran bcirrgs have l)ccrr charrging their  cnvironnlcnl  instead ol  t rc ir lg

changc(l  bY i t
z.  , t  dai igcr cxists rhat 1he ozorlc in (hc trpfcr alr  )s|hcre n1'y Lrc dcn()YC(l  Lry

nrnn-lnadc che. l icals,  albwing barrrr l i r l  u l l ravi(r lc l  l ight t ()  rcnch Lhc crr lh

This was l i rs( Ll iscovcfed ir l  l98l  by a (eam ol l l r i l ish scicnLjsls wlro ( lcnnnr_

slr i ted lhat col lccnlralkt ls ol  ozone vlcre dccrcasins i l )  thc slr ' ( )s|hcrc

over A| l rarct ica,
L Thc dcnl l l  ratc l ionr l f . l i lc ac( i( lcnls orr lJ s l l ) ; r( ls docs rr()L incrcnsc orr

hol ic lay wcckcnds Al lhoogh lhc r l t ln l l )cr of  lh l . l i ( ics i l r (rcascs l )y ai)ouL ol lc

perccni,  thcrc i tc aboLl l  lhrcc pcrccnl nrore dr iv( ' ls oD lhe ro'd\ '

4,  Drinkin! apl)cars ()  i l rcrcasc lhc incidcncc ol  hyl)c(cnsiol l ,  accor(11n9 lo l fs(s

pcr lorrDcd orr adr ' l l t  n lcr l  hy rcscarcl lcrs al  Stanl i )nl  l ln ivcrsi ly '

5.  by thc rr i ( l ( l lcolLhc 21sl(cnttr fy,  a sigr l i l lcanl l ]an ol  lhc wof l( l 's c lcclr ic j ly

wi l l  L)c sLt l l ) l ic( l  by conlf t r l lcd lhc nonuclcar l i rs io| l .  ' lccor lrr l l l  lo rc l)or ls

i : ' \u(, '  r  y ( l r r  U.S. D(l \ r t l r r l (nr , ' l  En(rt !
6.  l lescarchers nl  a nl i ( iwcstcrn col legc ol  l i rcdici l rc iDlcr! ic rcd lhi |1y crcnl ivc

wri ters an(i  l i rLrn( l  aD associat iol l  l lc lv l 'ccl l  cfcal iv i ly alr( l  nrel lLal  ( i is() l !crs

'u. l r  r \  ( l ( t \ i* . i , "r  nrr , l  r rr . r ' r r(  i ( l  n\ \r"rr '

Writitlg wilh Evide ce

Wri lc a paragrdlrh orr orrc ol  Ll1c Dit 'Lr\ l i ion Poirr ts Firsl  s l ' r lc yoLLfol) i rrr)n 's

the topic si 'ntencc-an,1 lhcD pl1)vi( lc cvj( lc l l tc L()  cn' t) l ish thr cfc( l i l ' i l iL]  o1 yotr l

poinl .  ConcluLle by slrnnnaf iTing Yotrr  i ( lca\ '  \ l ' l i r rg lhci f  \ iS!r i l icnrrcc'  or rcconr
' r r ,  n r t i r , !  . , , 1  i t r . .  r ' r (  r ( . r . 1 ( r  ' r r ' l r r  r " l
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Short Readifig

l tead thc lo l lowi l lg  t .ss.gc lo  l in( l  d i r tc t ions lor  l )cr lorn ing.r r r  c \ l ) f f i rncnl

Lightni g Strikes

You kr) { )$,  lh . l  l igh ln i rg is . lc lual l }  t lcc l r ic i t ) .  BrrL how t lo ! \  l iShl r r i r rs  or .ur l

Thc:rnc icnl  Crceks nol i (c(1 lh. l  \ 'vhcn thcy rLrL,LJC(I i  I l r tc  o l . r r r r l )cra \1 j lh  w(! ) l

or  l i r r ,  thc amL)er  woul( l  a l l rac l  or  t i tk  u l )  !n) . l l  l ) ic .c \  ( )1 l i r .Y( \  or  l lu \1.  l 'h i !  lv i r \

ca l lcd thc.nLrct  c l lcc l .  Thc Engl ish t ! ( ) r ( l  f / { . r - i . / / r  ronr( t  l lorn lhc Crcc l '  $1)111

f l . . r -cr ,  which urcnns i rn lber . '11)  dcrDolr \ l fn lc  lh is  (orr (c |1,  Ic f lor r l l  th f  In In! j r r f

l .  An 'ange l iny p icces o l  l l l t rcr  o | r . r  r . l r l r .
2 .  RLrLr  n t l in ic  (orr ) l )  wi lh  nJnc wool( r r  la l ) f i t .

:1 .  I - lo ld 1hc cor l rb ovcr  Lhe t ) iects o l  l ) i r l )cr .n i l  oLrsrrvr  $ l r . r  h . r | |ens.  l l l (

p . lcr  shoLl1( l  t )c .1 l rn( l r ( l  L( )  thc (orr r t ,  (N,r / r '  lh t  (orr1L,  r r r t r \ l  hc r t rL)L)c( l

.1gain r r )  !Lrs la i l l  i rs  nrrgnct i .  c i l t ) i ( i1y. )

In th(  c jghLccrr lh  ccnLLrfy ,  sc i ( t l l is ls  d i \ rovcrc( l  l l l i l l  lh f r r '  ar r  1\ \ , ( )  t f l ) (s  o l  cLr . ln .

chi l ryc.  lhc Af i rcr i ran l lcu i i | ]1 i r1 l ' fnnkl in  nrnrc( l  l l rcn (hnrgcs l )o l  r ivr  n r ( l  r r t l l -

a l ivc.  l1  wns noL(( i  th . l  l jkc.hr fgcs rc lx l  cr ( l r  o lhf f  nr l (1 Lrr r l i l i (  (h . f l l rs  n l l f i r . l

l r )  thc exIcf i rncnl  i rbovc,  Lh1r  nr .grrc l i .  c l lc( t  ( )c( r . r r \  l r r (nt r \ (  f t lb [ ) r r rg l l ] r  (or l r t r

causc5 sorr rc  c lcc l ( ) r rs  l |1) r ) l  thc c lo lh Lo n l l r  o l1 l ( '  thc (o l l r l r ,  T l rc  c l { ) lh  l l l r l r  l l , ls

fcwcf  c lcc(( r r ls  (wl l ich r | , ( ' r rcgat ivc)  .n t l  lhLrs l )c(onrc\  lx)s i1 i !c ly  ( l l i l rSr( l  lL l ( '

conrb rhcrc l i ) rc  has a( ld i l i (nra l  c lcc l11)r rs .  g iv i r rg i l  .  l rcg, l l ivc charsC l - l rc  ( .or l l t )

a t t racLs Lhc pat)cr  bccausc o1) l ios i lc  char l lcE ( t l l |a( l  S inr iL l r1y,  yoLr  havc lJr { ) l \ r t ) l !
cx l )cr jcr lccc l  au c lcr l r ic  shocl (  whcn you r r rnovc( lsYrnhcl i r  ( lo lh i l rg  I ionr . r  ( l l )1hcs

drycf ,  combcd your  hai r ,  or  ( )uchc( l  a  nrc la l  doorkn( ' t )  d  l l ( f  rv . l lk jng i lc foss. l  th icL

rLrll.
A spcct . lcu lar  cxalnI lc  o l  th i : '  l )hcnonrcnon occrr$ t lur i r lg  a s lofnr .  I r ls i ( i0  n

c loLrd,  cL l r rcn ls  of  a i f  rLrL,  agniusL lhc r i l in(1f i ' l )s .  As thc c lc(1n) |s  i rc  r ' t r l r t rcd o l1

oDc c loLrd bcconrcs posi l ive ly  chargcd arr ( i  iDothcf  ncgal ivc l r "  ch:r r !c( l  l 'hc ( ' l ) l ros i lc

charges . r t f .c l  cach o lhcr ,  an( l  .n  crrorr r ro l rs  \patk o l  c locLr ic i l l  iLr r r ) |s  1(rnr  or)e

c lNd t ( )  a | ro lht r  or  l rorn a ck)Lr( l  Lo Lhc gr(nrr r (1.  ThLrs,  l i {h l r ) i r r r l  is  l ) ro( i r r ( r i l

USING ENGLISH TO GTVE DIRECTIONS

Au cxpcrin 'cnl  is n kind of pr()(csr i .  we an. lyTc i  str t \ \ l . r r(c,  s lrch .s . i r .  L)y
sctafal ing ard idenri fy ing iLs.omponenl5 Wc irn.r ly/r  r  l ' rocc\\  L)v l i ic i l i r rs i r
dow| inro scps of ptuccdufes .rr( l  arf .ngiug Lhcr in chronolo!. ical  ordcr ( l l ic

or ' { icr  in r ,hich rh1lur happcn).

'Anrbcr  !s  .  h i  .  yc l low i \ |  h ( )wn {n ) \1 i f . c  l , r i td  Ln  . . r r i i r )  ! ) i l \ '
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2

2. Il is easy lo prini a simple mcssage on this (L'ml)ulcr

Movc dre magDel back and Ibrth !hrolrgh thc coil.

Place a conpass ncar lhc wire blrl away frcm thc nragucl.

Chcck lhc compass 1()  see i f  thc nccdlc is  nrov ing.  {A moving ncc( i lc  in( i icatcs

lhat  c lcct r ic  currcnt  is  f lowing lh(nr lh lhe wire and thal  nragrrcLinn cnn

producc eleclricily.)

4.

5 .

Remove the bulb ... alter dlsconnectlng lhe elecl clty.

Aftangi g ltefis Chronologically. When cxplainirril a l)roccss, it is csscnlinl ()

descr ibc slcps in thc order in which lhcy happcl l ,  thal  is (hror)ological ly Ntrnrbcr
cach grol lp ol  s lc l)s bclow in chronok)gical  order.  Thc l i rst  s lcp has bcerr i r r( l icalcd
in each l is l .

L Thc hean pumfs blood !h()ugh thc hunaD body.

J The oxyiten-rich blood retllrus 10 thc lcft sidc of lhc hcan.

/  The r ight s idc ol  thc hcarl  pumps blood into thc lur)gs

4 From rhc lef l  s ide of thc hcan, thc bbod is pumPed out lo l l lc rcsl
ol lhe body through lhc arleries and rclurrrs 1o lhe hcart lhrcugh
tlre venrs,

In the lurgs, lhc bkJod gives up carbot dioxide (which we brcaLh('
oul) and absorbs oxygcr.

Turn oli lhc computcf.

Typc thc {lrsr line.

Tun on thc compuler-

Prcss dre RETLRN kcy aftcr typing cach line.

Press thc pRrNr key beforc lyping each linc.
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verb Fofms: Infi ithtes and Gerun*

ln an English scnlcrrce, whcn ol)c vcrb {bllows anothcr, the se(oll(l vcd) can

takc ol,lc of thrcc lormsl

L an infinitivo 1lo irdvrnce, lo tlctecl),
2. an iDfinilive \tilhoul lo ladvanc. dclact). or
3. a gcrund \advdncikg, dctectinl)

Slud(xlt{ of En$lish as a second langllage {icquenlly lirr(l lhis conlirsins How (lo

you cic ' l , l f io iL.(  wlr ich forn ol  lhc verb 10 !sc? The ar ls lvcr is Lhal thc f iNL vcrL)

iletcnrri,rcs thl lbrnr of lhc sccond For cxanlple, thc vcrL) bci]i,? rllay bc lblk)wcd

by an ioliDilivc or a gcrlnl(l. Thc vcrb p/,tr nlust bc lbllowcd by in infinitivc. Thc

modal ,{rsl may only bc followcd by aD inlinilivc withor.rt rd Thc vcA d,.tcrr. r)l;ly

bc tblbwcd by a gcrund or ar) il)fiDilivc wilhoul to. Hcrc nrc son)c cxanrpl0si

Elnstein began to study the photoelectric effect.
Etnstein began studlifig the photoelectric effect.
Researche$ pldhheal to /epdd, the experiment.
Researchers ,tf rep?4, the experiment.
Astronomeru orssrved the supetnova exploditrg,
Astronomers oDselv?d Lhe stJpefnofa explode,

Bclow is a l is l  oI  somc vcrbs thal  arc usclul  in saicnt i l ic wriLing:

l, vcrbs folbwcd by inlinitivcs:

tai l
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4.

5 .

Thc wourd sloppcd whco prcssure was al | l icd.
a. bleeding b. to blccd

Some scient ist \  bcl icve that l i fc mighl on Satrrrn's ln(xD Ti lnn.
a. cxist  b.  1o exin

6. G.llilco's wL'rk inspircd Newlol _ moli(D.
a- 1o sludy b. s lL ying

7. wc lc l t  thc house _ whcn thc rrain wenr [)y.
a. v ibral ing l ) .  lo vrDrare

8. Mnny aninals woul( l  _ cxr iu(L i t  rhey wrrc not bfcd in rapr iv i ly.
. r .  L,eLo,r.  1, .  Lr. , , ,nr.rr .

9.  The caietcr ia oI ly alk)w\ sl l |dcnrs _
a. snoke b. to snokc

10. In lhc 1920s, cvidcrrcc. began _ rhar i l l  g i l i rx ics ivcre |1rdr i ] l { . l$, .ry

a. lo inLl icate b. indicnrc

READING SKILLS

vocabulary Building

I - ikc Ircf ixcs aud sul l lxcs, word r(x) l r  ( .n h( lp you n(( luirc.n(1 f(ntcntt)cf  ncw
worcis.  Thc rool ol  a wofd (sonrcl imes cal lc( l  thc r /(r , , )  is lhe basc l |1)rrr  whi(h i l
is fonned. Thc roor is lhe pan nn)sr l ikcly lo i t ivc you a cluc to Lhc ntcaning ol  thc
wo .  An Er) i j lhh wonl nray bc bui l l  l ionr onc or nr(nc |1x)rs,  wi lh or wi lhoul
prcfixcs, sulfixcs, or both, IIcrc afc sonrc cxatltplclil

ty/rchrcnize-to happen at the same time
syr" (prefix meaning together or t lith)
-throno- \rooL mea,tring timel
-ize (suffix indicating verb)

drlsdndr.e-unpleasant sound
d,s- (prefix meaning ,or)
-sor- (root meaning rd rd)
-dfl.e (suffix indi€ating noun)

photoelectric-pertaining to the emission of electrons when a
substance is exposed ro light

photo- (toot 'lreanilrg light,
-ele.r/o-.(root meaning electficityl
-ir (suffix indicating adjectivc)

F
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Vocabulary ik Cor?l?xl. Circlc rhc leucr
nreaning of thc i tal ic izcd wo(]  as i t  is r |sc( l

t .  Oi l  and watcr rc lc l  each olhcr.

ol  lhc answ| |  lh . l  L)cs l  In .1(hc\  lh(
in  ca.h o l  lhcsc scnl (nrc\ .

rcs is l

2. Thc possibi l i ly of  I i fc exisLine clscivhcrc in lhf  Lr l r ivcr lc i : ,  t r r l t r l l / , . /  Lo nr.rn)

a. f i r l icul(rus b. i | l r rcsl ing

L Maric i rnd Picrrc Cuf ie wcrc al) lc lo 6. j /drr  a new r:r( l i ( ' .c l ivc clcnrcrrL,
ndium.
a. scparalc b, crc. lc

4. Thc br idgc was Jl /r / , fnddd l ion cablcs sup|]ortc( l  l )y lo ivcrs.t  c i thcr crr(1.
a. hlLng b. sct.r . rc( l

5,  Thc hands on lhc dial  plydl .d as rhe gas prcssurc rv.s rais0{ l  in( l  l { ) \ ry(r((1.
a, rolalcd [r ,  rcvcrscr l

6.  Thc blucl)r in l  l i ) r  lhc nra(hincry was drar, .dr i ,cxccJr l  J i)r  or)c crror.
a, corre(t  L).  in(orre((

7. To nrake slrrc thc rranrcs wcrc choscn l)y chan((,  thc (onrl)u(cr r \ 'ns
progranrnrcd to list Lhcm 4t fdrrorr,
.1.  wi lhout orcicr l ) ,  i t r  o|1icr

l l .  During thc ccl ipsc, lhc cal th,  sun, .nd nnx)[  wcr 'c d1itrr , . / .
a.  jn a l inc L).  our ol  l iuo

9. The cxpcrimcnts wcre conductcr l
a,  in thc sanrc placc

Scohning

t i tnu l l t \ t l ro i l l . \ )  11 Lon( lorr  arr ( l  Ronrc,
b,  at  thc sarnc t inrc

Scan lhe f( t lowiDg fassagc in rhree minutcs ar ld put nluarc brackcrs;1|1ILu(l
lhc answcrs to lhcsc qlresl i (ns. (Firsl  i ( lcnt j fy lhc kcy wor( ls.)

I  Who was Wil l iam Ci lberL?
2. Whcrc is thc magncric Nonh Polc?
L Whal dki  Michael Firnday an(l  J(xcph Henry l )orh ( l i {cov0r?

Readihg

The Magic oJ a Magnet

Whal is lhc magic thal  enablcs a magnel lo pick up irn i r{) l l  r rai l  l iut  rr(n i1 r ,oo( lc l l
pcnci l ,  a rubbcr craser,  or a coplcr |cnny? M.gDcLi\n,  l rnlrrc( l  l i r  thc.ncicnt
Grcck rown of Magnesia, is a l i ) rrc of nar lr fc thal  m.ni lcsls i tscl l  d iJ lcrc| l ly in

l]_
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Tiry found f iat  whcn a magnct is passcd through a coi l  ot  wire. i l  p()duce\.rr
eleclric current in dre wirc. This o(curs bccausc thc wirc conrains un.(achcd
electrons. A magnct ic f ic ld movinf near lhc wirc pnl ls thcsc frcc clccrron\ atong
thc rrilc, crenling an clcctric cltrrcnl.

Not only docs a moving magncl ic f iekl  induce elccl f i ( i ty.  bL lhc opfosirc is
also true. Electric crrrrents p(xluce nragnelism. Whcn n corfcnr ol elcdricily i\
passcd through a ronductor,  a magnei jc f ie ld forns around i l .  Thlrs a nr.gncr ir
f ie ld may be induccd by an ctecrr ic currcnl .  Scicnr is ls bct icvc lh. ] l  i l t  nr i iDet ic
fields arc produccd by elcdric currcnrs. This is the rruc nagic ol n ntagncr.

U derstanding the Readr'rg. ID{ti(ate whclhcr each of lbcsc scrlcnres i\ lnre (7.)
or falsc 1F) accordinf lo lhc l)r.cvious passagc.

T

7, Wc know thr l  lhc eaf lh is a ntngt)ct  bccausc i l  has an iron cofc,

l .  Al l  subs|ar lccs are somcwhal magDcl ic,

2, Magncl ic poles lbnl  arc al ike al trad cach olhcr.

A nagnct can cxc( i ls ldcc across i l l  opcn spa(c.

A norlh nolc of a nragncl c.rnnol (xisl scpararcly liour . v)L h
pole.

CoDrpnsscs wcre uscd by thc ancient Grccks.

Wil l ian Ci lbci  sLr l t l jcstcd rhal a contpnss ( 'cdlc poiDls | lo h at)( l
soulh becausc lhc c.rr lh is a Dral . lnct,

The Dlagncric polcs of l l lC eanh arc l ()cal( ' ( l  t ) rcciscly al  lhc
gcographical  Nonh arxl  South Polcs.

Thc carth's nlagncl ic f ic ld rcvcr{s i r \c l l  pcr io( i i (al ly.

A picce of i ron is magnet izcd whclt  i ls ( lontai trs .rc s(. t tcred i l r
di f fcrenl dirccl ious.

Melals are good clcclr ical  condLrclorr bccausc lhcy conlain nrany

Magnels can prodLrcc clcct l ic i ly,  bu1 elcclr jc i ry cann( ' t  I roducc
magneli!m.

3 .

4.

5 .

9 .

t 0 .

t 2 .
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) .

5 .

7 .

1 0 .

t 2 .

l L

Thc

The

Thc

Thc

Thc

Thc

Thc

Thc

Thc

Thc basic iofcc ol  chcnrisrry.

nn)st inrportnnl jarcc.

forcc lhnl  holds at(nns and nn)lccr l lcs lol tcther.

lar\'c thnt hol(1s p()rons lollclhcr.

k)rcc th. l  s l icks tapc to.1 | i rcc ol  fnpcr.
Iorcc that kccps l) laner\  in ortr i r .

lor(c th. l  appcars iu radioacriv i l ) .

I ixcc thal  a(fact\  bLl l  ( locs nol rc l)c l .

1wo lorccs that l i rncl ion only inr j ( lc i r rr  Jtonr.
k)rcc Lhat is n|()rgly lc l l  bec.usc pl lnr ls. fc so largc.

DISCUSSION POINTS

Givc verbal di fecr iorrs ()  lc l low slUdcrrts ro conlt tcrc somc l)ro(cdurc. yoLr nr ighr
want to cl toosc front thc lbl lowing soi lgcsl ionsl

I  l 'L1y a ganrc l io ln aDother counl ly.
2. Cook a dish l ion .Dothcf counlry.
L Pcrl i )nn nn cxpcl i rncnl not discLtssc( l  in lhis class,
4. Makc Knnclhing by hand.

-t . ,  Pcr lbnn nrr act iv i ty such as changiDlt  Lhc oi l  in a (nr,  fepaif i rU a ra( j io,  or.
dcvclq) ing l i lnr.

P l . r n  \ ' \ r  t a l l  ( . r ( f r r l l v  \ , ,  r l r . l |  l l  n ( \ c , \ j n  . l ( t r , . r r c  i n i l u , i r . j .  A  I r . r j , r  n , ( t r , -
lo l i l .n ncwspatcr oncc pf intcd i r  rccipc lhat in( ludcd a slcp that said ro rcnrove
thc chicken from thc Nl.  UDli) f lunarcly,  rhc stcp rhat said to l ) l | r  Lhc chickcn in
rhc pot had accidcnLal ly becn oDri(cd. Onc l idy w() lc rhar shc had tbt lowc(l  lhc
rccipe carctul ly bu1 was vcry confused whcn shc knkcd in hcf pol  for rhc chickcn
aDd could roL l ind i ( l  As you prcpare your ralk i

L Lis!  al l  lhclrcps in thc proccdlrrc.
2. Make slrrc th.r !  c. lch stcp is scparatc an(i  disr incl  nnd lhat nothing h.s becn

omil lcd.
L Arrangc thc stets in chronolo| ical  ordcr.

Your lopic sentencc wi l l  bc r  natcmenl of lhc l )rrrpose of yol | |  la lk.  A goo(l  wdy
l()  concludc is l rr  cxplain how this inlornral i ()r  r l j lh l  bc Lrscd.
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chapter 9

Calculating
Liquids and Gases

INTRODUCTION

To a largc cxtcnl ,  mathematics is the languagc ol  s( icn(c. Thc a€curacy ol
predict ions depcnds on the accuracy of lhe measurcmcnLs and (omputat ions
uscd in experimentat ion, Wc have comc a long way since ancicnt t imcs, when
mathcmatics was regarded by somc, l ike plato, as mysler ious or supernatural ;
when numbcrs l ikc seven or thir teen were thought to have magi(al  powers for
good or bad luck; and when mcmbcrs ofcertain brolhcrhoods were pu1 to dcalh
for rcvcaling mathematical //sccrets" that arc commoD krowledge today,

f
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l2a Calculat ing

. r  r . r  . .  | ' . r i I r . . i ' . l 1 . I  1 . .  s  r t r l r r . , n  r r . . r . , . ,  ' j  . l r ' '  , , , ,  . , l \ :  ! \ l )
donl  wc fcc l  rh is  cnonrroLrs I rcssurc on our  l io( l i (s? Th(  I  cny)n is  t  hr l  i t ruo\ |hcr i f
| rc \ \ r r rc  is  n ivcAnl ;  j t .c ts  in  n l l  d i rcc l ions ( ) | .11 sur{nce\  \o  th. t  i rvcry lh in!  or l
thc c; rah is  in  bal r r rc .

Thc l r . ( \sLIc ins idc yoLrr  l )o( ly  cqunls rhc t ) fcss! rc  oL| ls i ( lc  Whelr ]1)rL i rout)  j l l
.n  c lev. lor  or  n i fp l r rc ,  voLL Ice l  !orr r  c . l rs  poIp iuf  beci rLL\c.1r  thc . i r  gct \  lh in Cr,
Lhc 11Lrnrbcr  o{  n lo leculcs "h.nrnrcr in !  '  ins i ( lc  yoLrr  c , r r  cxccc( ls  th( .  r rLrnrL)cf  h, I r r -
nrcf ing"  oLr ls id( ,  unLi l  lhc nn) lc(u l rs  havc:r .h: I i ( (  l ( )  e( lLr . l izc

I lc .aLLsc thr  r rc lccLr lc \  arc c los{ j  L(uelhcr  i r r  : r  l iqUj( t  (h.n in  n {n\ ,  thcf  j l i |  .  r ( l
s l i r lc  ovcr  i r r r ( l  i roL r ( i  c .ch o lhcf ,  (xcning | fcssurc rnr  th(  !v . l ls  ot  lhc i f  (oI r .Lnrr .
YoLr fcc l  th i !  t ) fc i iLLrc whc.  ,vou d ivc L)c c , i th  lhc \ur tnrc ot  r t r r  w. t r r .  ' l  he | rcssuf(
o l  Lhc wlr t f r  is  ( l i rcd ly  pfot )or t ion i l  ( )  lhc ( lc t ) th .  thc | fcs\urc o i  ( l iv r r  i r  lhu\
!qu. l  to  Lhc wr jqhl .o l  the . lnrosph(r i r  I ] lcssure l )hr \  th(  w. tcr  t ) fc \ . ju f r .

USING ENGLISH TO CALCULATE

Mathcnral i ( .1 .c l . l ioushi |s
!.ltd! |a. ts !fulotlinrl1l nJ,,1t)d

thr  \ \ ' i t l l t t  r l  thc d i t  t l l

i r r  scnLcnrcs Lr$in! l rhr i r \ .s l ike i r

11.7 t ,nrnd\ yt  nlut t t t ' ikt l l

14,7 pounds
I  square inch

I l t (  l i rc tsr '? :  i t .J i l t . t ,n I t  l , . ) l \  n l | . t l !  th !  ln$Lt ' { , r  t t i l t

pressurcr = pressure

Tht fr$surc nn d,livtt it thtt! nl|,rl lr tfu vtj4h! tl tlt( tt! n)rttt|,).it prls It
lrrrr r//r' ndar /r,1ssr/r..

pressure on cl iver = atmospheric pressLtre + water prcssure

Ttu !rclsu]t t)l tht \t\tt t it ditt.th' prt ti)t!ll tn tttt dtpttr

water  prcssure 7 dcplh

Nr/ . ' r  Mathemal i .a l  rc lnLionshi t r l i . fc  cx l ) rc \ \c( t  in  rhc pfcr , (nt  rcnsc LJc(nu\r  rhc) .
arc uDivcr \ , r ls .  Thcy nsLr . l ly  conr i in  rhc vcd,  r r , l r ! .

Understandifig Mdthe|tidtinl Terns Thc lcicn.c o{ ph!sic\ i\ conccfncrl liflclr
wrur  lhc nrc i \urenrcnl  o l  sLrrh physic i r l  qu int j l j r \ . \  lcngth.  L inrc,  anr l  !o l rLurc.
M.ny o l  lher !  qLr in l i l ics i rc  fc larcr i .  Er .h o l  lhc l i )1 lo$, ing {cr lc  cc\  c \ t ) r r \ \ r \  d



'1rtrtrtrl,r,',ruore
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(Prrnos r!trr.Iul'd D) punos p ro (turirrril ur) punos

'p.)sn rr! lrql Morl Lro iJL prri(lilr,rlqprunor
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trrlt s!0oN lou ol).)tttos pltu s.)1.)[.tu J]ll liput iltt !UnoU lp.tll(ktou .)lUos .z

.srlBnbLIuee Bu!.rns'au,, ioJ sert^ep erp sqa".rtiHi::
trulnirL s)

.eI€nbquso uE Suunsseru loj 5r!^ep e sl qdllSo|"Uslrs V

,)l)rl-ru rllLllliplrt iLll ilur rr^.)u srrnou l[.I]ld I
r).ru sil|rl rrruuorlurl ln)ur iql siteniirpl Lros ul

fprll rlcrlnu:t r ̂|luijr rp l))s i.I|r rlr/11 l)uu r) sil)ltru,rlrULlrpul .)rl.L.n- lsrrJLro.)
tu)^ Jq ,{!or s)l) .ru rqr Jo isrr )rll ,rtlunii!ul 

l)rI{)ris L. sL, qsrl:irrt.lo stulrpr.1ls .roj

elrluV at!ulapul

'o^\t' \l.rrrI snurru tr)qur.r(lul E))rn)p \)urI sqrrrrU )^|l tcrrbr sIrslr:) s))rit.C
'rrr,)(lrup iql s uu (!) r(l \tl'nbr rplr D Jo r)Lriritrun :)rr].)q.l_

'pi.rPrrbs Arrolr^
rql \iunl ssL\U ,)L| Io l)npord rqr llDLI,)uo su |rlplnrlDr ! ,{ltrilr) rrrrlrr)l

.)rult
^qlio^ ljrlrt)r^r|,{! frN(luor !r tr:rLI()p sr ).ro^,r LIJLI^ ul r]er rqt srrrMo.l

'lqSroq rqt s;)turl
rtll)r^\ rr| s uu LllJu)t tt iJurlltllt |ll iq lrlplnrtrr sr Jqnr u lo ILrnto^ )ql

ru'n,{q JruDlsrp n'Urpr^tp lq p)l!lurtrr st ,itpolr^

fxl:n 'str! )).ri)1 .rqr qrrqn\ qiirrorqt ):)LrDt\lp iLlt srurrt r){)r 11) l)nlord )qt sr :lro/ll\ I
'tlrqsuonDl

Jr 'l)ur r()l DlnLru()l p .)Ir^^,rJ{xlluis sD nrllJl n^rrrso (hqsuorl!t)r l!rnpur)qrpur

6ZI SunPtnrtetr

-Z



l l 0  C d l (  u l d r i n g

Usitrg Indefi ite Articles. hrerlan indefirit€ article (d or/rr) v\'hcncvcr rc({rsmy
in dre Io l lowi  g scntcnccs.  Not  every b lank needs ar  a | l ic l r .

I  S i f  A]exaDder F leminlg d iscovercd -  |cn ic i l l i i r ,  d .  drug thar  is

oL ' .d-r reJ t rurn - !o ld " ro u\LLl  r \ ,  ! -u I r

2. x is r lnrught dlat  qlrasar mry bc gi lnxy r l rar i . j  cxplodirg.

L In comparison, _ zinc is _ modefntcly d(t ivc nrct. l .

4.  Wc krrolv l (xhy rhar _ hear is encrgy.

t .  Thcfc was irrsLr l l i ( icrr l  _ l ighl  in the lalrofalory,  so wc insl . l led

cxl fn I luorc$ccnl l ight,

6.  Elcclr ic i rcns arc not made of i ron, and gl i rs\cr nfe not

alwiys nradc of !hss.

7. Radioa(( ivc sobstanccs cnr i t alpha rnys, bcta rays, in( l

8.  Oxygcn is (olof lcss, o( lor lcss, .1nd t<lsLelcss l las.

Defittite A icles

Thc dcl inirc nrt ic lc ( l r r)  rn.y L)c Lrsc( l  wiLh plLr. l  r rou n\ nr)(1 wi lh. j lhcf.ounr. lLr l (
or uncouDtablc siDglc nol l rs,  So|]rc conr )()D rLscs ol  rhc l lc lhi tc a( ic lc i rr  scicnt i l ic
Engl ish afcl

I  lo spcci ly of fcfar ()  sonrelhinl l  th!1t has ! l l rear iy Lrccrr nrenrioDed (Noricc lhnL
lrc is uscd lhe: iccoud aDd al l  succccdin! l inrcs a DoLLn is r) lcnl iorc(] , )

In 1986 there was an accident at a nuclear reactor in Chernobyl in
thc Soviet Union, causinB the spread of dangerous radial ion.
The reactor was shut down. The accident awaken€d concern for
the salety of nuclear reactors al l  over the world.

2. Lo fc lcr 1o sonrcrhin! rhat is uniqrc

a planet,  th€ earth
an era. thc Middle Ages

l.  lo rcfcr ro somcthing srcci f ic

Thc do€tor performed an operation. (gcncril)
The doctor pcrformed the bone marrow t.ransplant. operation he

was famous for. lspccillc)



spro,$ :riqur.urrr ol lLrE^,{ noi spro^,\ rqt rsooq) tsllc srspq 3ur03uo up u0 srsop
llPrus Lrr prqrosqp rq ot pJru sproM sproM to nsrr Suol urort lpnts ()1 ful t,uoo 'rr .rzuour u or UoJJJ up r)'ru 'proM E Jo SurUlJru rqt prur?rt r^pq no,( rrlro

qulnmg [.ttlhqqrot

S'ITI)IS 5NI(IVAU

'uouorosqe lo e.r - pup prqosqe uorlprp!r jo nrnorup
uo surrdrp sSurqt Slll^rl - Uo uonElfpr lo ]r+Jr - 

S
'rJrnotuor )ruorl)i)lJ-lle

ls.,u 
- prutrsrp Ilqrnuw - pue !r{rg -,9r6t ut .,

'nns ol palladxo

I.)ql lJrrroJ - tor| seM t! lnq 1iurcr - prtll8ls sr)ttrcuo.nsc Juros {
'plro^ - u! i'rlplrq

r()lso)dsl1s ls)i1LOI - sr uflrt|l8 lcir9 rr] citplJg liqunH - 
z

'popiitr iq 5lllutuB aU, Lllt?lqo lolr plrlor lossjloid

JsnB))q pJluroti)d iJ^ru suM tucr!lridxi 
-{ 

sittl u;tu||.l{

uo ruiruurdxr zr'z, op ot prluuM .rossilord illsltu.rqrolLl 
bl I

')l)ltrp Lru sp))u lLrDIq fu.)^J toN
'sJiUJnlJs rs:lqt ul,{rrsscrcLr JrArurLI^{ fl/t ro 'rr '0 tllstrl salxluv aIu{to 6ulsn

'struld LrlEuil Jo sr!Lr.'u )ql rllr^,'
prsn,(lLro sr t)up )tdor(l jo srureu qtrM prsn rr^ru sr )po.rp rl[rrJ,)p iLll:rroN

ullltrturd Jo ̂rr^orstp aql
uaSixo Jo raqtunu rltuole aqt

,{-I^rrEIrr Jo ^rorqt rqr

Jsprrtd/i, up lq pr^aolt(I sr tcltt U ou p q ^{ 9

asdnrr tsel aql
luaruatr qunot-Irrulu aql

^rnturr qlurrl.utu rqr

lJ)rl .rt0 pt'D'rspl 'qunoJ'prgr'puor)s 'lsrtJ) sj]qtunlr teurpro qtr.M (

{s4 }tnJr.}Jrp tsour .ql ,1uaturt. lsel^prq aql

IfI durlElnrlE)

sJ,luPlladns ssJllxr ol t



l12 Calculat ing

lha1 reclrr  of ien, lhose uscd irr  yoLrr I ic ld ol  s ludy. and olhcrs 1ha1 yolr  know wi l l
be useful  in your general  vocabulary. Then wri lc thrcc ro f ivc of rhcse wods o1r
aD indcx card or piccc oi  papcr.  Wri te 1he ncaning of cach word a[(1 a phrasc
lhal shows yoLr how lo Lrsc i l  and wi l l  providc a me.niDgl l r l  nsv)cial ion:

chronic-lasting a long tim€; a chronic illness

Carry thc cirrd or papcr wi lh you and usc spare monrcDts lo rcvicw lhc wor( ls.
Makc scntenccs wi lh each word or lhink aboul ln)w you woLrkl  Usc i r .  whcn yoLl
h r \ c  r i . l , r ( ' r r h ,  s ,  r , i \  , ,  \ . r r r r  ( r r L r .  r c t l ( . I  L r (  l j r , \ . . .  l ( , \ ' t  l l r , . , 1 . 1  , . r . ' i . . 1
honc and rcvi('w lhem from linle 10 lime.

Nufiber Pfefixes. Study lhc lollowing lisl of prcfixcs and lhcn nratLh thc lcflns
al the lcf t  bebw with lhcir  nrcanings al  lhc r igbr.  YoLr wi l l  nol  use al l  lhc nrL'anings
I istcd.

I
2
t
4
5
6
8
iii

l 0
100 or rk

1000

d binary

pcnral lo11

d i . n r c r c r ,

( lcci l ircr '

decal i lcr

krlogrirrl

mi l l igr . lnr

a .

b .

(1.

L

stu( ly ol  r ighL l f innglei

havin! 4 r j ( lcs

l i rc lh.r  cutr  a ci f ( lc i r r  hnl l '

involving 2

haviu! 6 nnglcs

singlc colof

g.  I ivc-1 i ( lc( l  l igLIc

h.  l0(X)  , r r .1nrs

j .  l 0 l i t c r s

k .  + o l  , l i l c r



.,1lr1Lr6. .)r/jrid pul,.r/rt.)rd sL, IIr^a
tu utlut kt lfuDil l)tLln4 rpnlr r tq ur Ll) srnb p'||qt rqt r{)r sl)ro^{ /tr) ,rldttlpxr
.ro,J Lrorls)nr) )qt !r rur(l(l! xrLr op l1\lt sproM rpnl)Ur ,{crLr spro^,{ ,{i)t :rrdN

Z)l(lord lo .{lr^priJ rLlrrr(ls rqt sr lpqM .€
zto()t rrqn) .li(l spurrod tg Jo itrsurp D scrl J.]ru^,r.Jo rdll rpqM .z

zJl(roulr(r,srp rllll)rv sr luqM .l

Ispro,\,\ ^ry rLtl 1'ou)pl tsju) sUoltsanb rs tt ol sjr^^\uc arll
|ulrorP srrlruq rrPnl)s tn( pUu \.rl|]Lrltu rr.rql rrr rilussu(l itor^,\ollor rllt uprs

6utuuuJS

rzlli q uoluo(iol(l ,c
'auo 1)l o^1l ,o 0r4r u Ur iii.{xo prl|,) Uiijotplq sLrlL,lr()J laluM

prtPlnrlu|q pirns! u.u
'nrur-'l(l 

ll Jo slqiilr^,r rrlt lxrtr.tror uo)MilN

ss.)Uloo) q ssrulJlllt,l.
'illll(llsl^ .roo(l sn r^pil iiot iql Jo ,t/lsrrp irll

Iunoruu ,(l ^lllPnb ,P
'p)^lo,\ul slrililo r!lt Io i71s iLll uo spLrr(tip Iln(i luuoltutl^ujlt Jo rr.rr.? i)rlt

snl(l (l ssrl u
'xlr slunbi lnol Jrrl1l/ !r)I

itltul,nh .(l illlunh P
'liil )lqnJ ul pJtnslJ(r iq !tu) rr(x).r u ut ll0 Jo,nrrlr/ Jrll

pilrrtor(l q piijri(rqns .u
urrs irl.t,)ijuol oU plnor p(ru.ril0M rqt ul firl.rrj,ll/r )!!ru)r(l ilI)rnb i.iorj rqI

finPurPP q Jo rrDl(i rql lilct .P
'sDrllo iu!ru ul sr u^,\JdIl l.,rrl./e, r^Dq srossrtrord ptoM

,OI

'I I

5

'I

PrPrq .q 
P t)tcM .u

'rlnnLls r)P(is rqt lo uorsoFlxi rrll l,r/.r.)qo srrMrr^ Lrotsr^ilrl rql .t

rtqDlUrs q JtqllDou .L,
'r)rPM qsr.rl ut Lrpqt rrlsM lPs r ltl|lintl )tt)r| IrJl sr uurr,l s z

strP.lruol ,q :Prrrtxr 
o '.1lol

ol.t6 rll()it li4,.r r uoRr.rrllt rr^I lrrqurlllDt p Uo rrnler)(hLrl rLlI l

'sr:)ortu)s i)rrql.lo qrc. Ur pJsn i 1r slr pror\ p.zDrlDrr )ql jo iiullrD rl
.)rlr srqrrDrrr rsr(l ruqt rrMsrrf )qt 10 rrnrl Jllt .pj|l /xrtroJ ut DInqwoA

€tI SuIlPIn)lPl



l l4 Calculating

Reading

whal Makes Obiects Flo.||?

As a chi ld ,  you may have p laycd wi lh  objccr !  in  rhc bnl l rLrr l r ,  no l i t ing thal  r l rc

bar  of  sonp sank 10 the bol lom ol  Lhc lva ler  whi lc  lhc p lanic  soaf  d i th  lk)nred on

top.  Why is  i t  tha l  nany obicc ls ,  fanging f ronr  a p icce of  cork 1()  a l r  ocean l incr ,

wiU f loa l ,  whi lc  orhers wi l l  ro1?

Thc forcc Lhal nrnkes objc( ls l lonl  is cal lc( l  bLroyarrcy This concc| l  wi: ls csLab'
l ishcd by thc l l rcat Crcek nr i l lhcnlat ic iaD Archinrcdcs who alY) l ) l .ycd i l r  lhc
t) ;r1hrub. Archinlcdcs obscrvcd lhat whcrr hc got inrc his l )athlub w. lcr 'w. ls ( l is_

placcd, or plrshcd oul.  Hc dctcrnl iDcd that any obiccl  inrnr$scd in a l iquid is L)noycd

up by a forcc cqual to thc weiShl ()1 tbc f l rJ id disl taccd by lhc obicct lh i t  is Nnowrr
as Archincdcs'pr inciplc.  For cxamflc,  supl)osc a l1)ck wciFhs 100 DolndJ.rr( l
has.1 volunc of I  cubic l i rot .  whcn lhal  f t )ck is subncrgcd in walcr,  i l  d is l) laccs
I cubic f  )r  ol  watcr,  whi.h wcighs 62 pounds Thcrcfbrc, thc gravi lal ior lal  PLrl l
on rhc rock i !  100 DoLrnds downwarr l  and rhc buoyarrt  forrc is 62 polrrrds upwJ
oul of thc walcr,  you woLrkl  Dccd lo cxerl  a lorcc of 100 Pounds lo l i l i  thc fo.k
In rhe watcf you would havc ro cxcf l  .  l i r rcc of 100 minlrs 62 poLr|rds (of l8

Thc buoyanr lofcc of a l iquid, or horr nuch i t  pushcl upwnrd, dcpc'( ls on rhc

dcnsi ly of lhe l iquid. A body rr i l l  l loal  i f  iLs dcnsity is less lhan that ol  lhe l i ( lu i( l

in which i t  is inrrncncd; i l  wi l l  s ink i f  i ls dcrrsi ly is grcalcr '  Icc i !  lcs\  ( lcn\c lhnr l

walcr,  so icebergs l lo i l (m lhc surhcc of f ic occan Slecl  thip\  i r re dcsigrrcd lv i th

many spaces f i l lcd with ai f  so lha! lhcir  dcnsi ly is less than thnt of  u 'nlcr '
Density is conDuted by divi( l iDg rhe wciShl ol  rhc l iqLr id bv i r t  volur c salr \ , l 'a lcf

has a dcnsiry of 64 toun(ls per cubic l i rot ,  whi lc frcsh waier has:r  densi lv ol  62
pourxls per cubic lbol .  l lenct th( buoyanl fora_c ol  sahwatcr is l rcaler lhan lhnt ol

f rcsh i{ater,  which explains why i l  is easier ' i ) r  n swinnrcr (r  f loal  i i r  thc otcarr



LrPrrrlr?lurqtctu )iir5 rr^rt) f .r:
u).)q r^!q ts U !ip rlrqrrv .01

Ar^urii rrJrri(ls
)rtl to rsnDrrq

sruJlLror iql JtPijllsr^U1

,i""* 
"q, 

u,
q

Jrr(rt lLrll\onq l.
ru('Ju'or Url ol ,{sc. st lt .6

IULrI rqr lo

Itn('rtss:{urs rqnr r L ? Ir .ilrp(t ! lV .8

rJlL'M llus P
tur.r,)ltrq leou llrM iiiir uv z

rilcs\ud rqt ut l)Jturs t{)tl rl (l [{]pq iqt L .u
' -- 

sl ,{l)^oJstp JlJtlrjat)s u rllrur or r)ol(l tsrq )q,L ,9

.rrtu^t trur.)l) q .l)r?,{,\ JIol .u
ur .r)L{ntq tuou ItrM (trLts V E

]0]-11- 
".,0 n.^.,,,*,u,,, ,",,,Jlj,l, ,; ,

-_!I1,1,, ro,ir uurll ss)l rl .r)ru,\,1 Jo turll Lruqr ijoru .rl ' -- 
sl ,,(tisrr.rp slr tL)L{l Morrl )M ,r)l!^^ ur sluoLl:l.ror lr)L s ,I

roolJ rl llrls .u ' - 
lllM tl ,l(xl )r(ln) rrll sl)uno(t y9 ueql rroru sq ;,r, tlrqs:u y1 .7

.r'., ,j.r.. -. !r.t r11.r1 1-,,gt,,rrlT) .,r.,r \i1.i.,t I. Irir r.)t .rlt-r,lJ.r
rs \\,r ,iur! v I

(nI|.r r ,. i. s ,llrt \rll t..rlrL.r \.rr)t,t ,,i. r\lr\.1 l.r.l ..1s\r,.,.)rlt
t,'.rrli \| i", t I\ \.1 \U ,1,,,, r.,r,,I 1J|r..r .rrtrrrr,r r$. ..rt p.. ,,r\ t, in
lprl^^)rnrlfLrr,,\llnJrrcrri-pssp(isnor^rr(lJLIrJ,rpn",,"t]y.ruorinlruu3iwirr"17

.rrrrtDoU rLUD.r)rsp;) Lru J^pq llrM Jr(UrrJql
t)uc uos.rril urql I upql ,{rr^prB rUr)rds ssJl spLI uosr)(l tpJ e ,:.r;;;,rH 

i,rrn; slrrqt o,\{r rrP \)rpoq ino lelll Jrrrr:rprsuor,lJursu.tlrrs x,u,,.,q1 .r"r"nn y., 1nq,
::-..1::lP: 

rlrr \r torqM '0 r ,rr.)rumrxord{rp ro .{l^DriJ )rr)Jds 
" "i"ll,;.,,,q .i*,,"f '.rrtLr^r 

Io 1I\u)l) JLII or rJlrElsqns p to ,{trsurp iqr Jo ortpr rLIt sr ,{lr^prH r!r)r.ts

))lri:l lil:lrll'll "rr J'''|c '|rl"iJ 1, '] "' ,' ,'ll":'i;"'"1, ,",1'11:i.-..,'' i.n' .\r\,, I,,,r, r,L,'u r,, ),r. i,, Jn, \J",'c.",',,r.,.Jr ,ql .)rr ''f t' \r. \r' ..'M,.. \r1t t.u,,1t r\r ri\n t,,un,ru., ,t r.r t r |Jn,is Jitr .
r)r luDs lplll rlp,|{ to sspti E Lrr reou ltrM rqn) lr up ,,.{tjptrlUrs ,1"j n ,,, u"qr

stI Surlelnrlpl

nol )uup. x)n lo Llrorxxl rqi 0r

r.nlr^{ qs)rt q



136 Calculat ing

LISTENING SKILLS

vocabulary in Cofircxt- citclc lhc lc(lcr of lhc arrswer th.lL bcsl nt'lchcs Lhc

mcaning o{ lhc i la l i t izcd word as i l  is us(( l  i l l  each ol  thcic sc lcncc\ '  '

1 Thc wea(hcr was d &rrdr in thc dccision l {)  carrcel  lhc: j l )acc Jl i l rhl

(t) a r(ason tr. ar cvcnr

2. A ln)g or lLrnlc c.rn l ivc in ci thcr a land or \en drv/,1 ' , ,k1?r '
a.  ren{cfature b nrrroul ldings

L A nn)ving obitc l  wi l l  cont inuc !( ,  nn)ve l rr f i lcd rro lorcc suclr  i !  l r i ' r i (nr

a, as lol lg as D ln or l lcr  tDal

4. Thc noukeys wcrc. i r ,?y'red loi l  sni l l  c. ! le
a. cnck)scd in b. rcleasc(l lionl

5. Thc price ol gisolinc \\at qtktdrtt\ltd, airl thcrc wcrc l('irrs il would go (vcn

highcr.
n. nlul l ip l icd by l i )ur t )  div idcd t)y toLrr

6. Ncwlou's discovcr ics d/ iLlP, t l lc Phi losophy ar)( l  scicncc ol  Wcslc r

civ i l izal i (n l i l r  scvcral  ccnl l l r ics
a. in l l l rencc( l  b cl i rproved

7. A scicnt i l i (  analysis InLIsl  I rc , l /a, l l lnr l ivc lo L)c I fccisc.
i r .  nr.r lh( r- I i ia l  11. I rr{{ iv,(

lJ.  Al l  lhc i / t rr lxr?l /dr?s ol  thc al(rnic cxpbsion al  l l i roshir l la. l rc l i l i l l  nol  krr(nln

a. causcs b cl fcds

9, Thc co,{uc$d of cval l (xa( iorr  is col ldc|rsal lon.
a. rcvcbc b cl lccl .

10. ln br ighl  l ight,  lhc ptr l ) i ls ol  your cyct idrt l l t - r .
a.  cxParrd b $ir ink

I l .  Succcss was dl l , l i , rc, / . f lcf  Dumcrotrs cxpcrincnls.
a. denicd b achievcd

l2. Absol]i!r pftxJl of li(nrc concep(s is undttaifiahk
a. nol  desirablc b. nol  Possiblc

Note-Taking

I l  is ahvays a good idca 1o rcad ovcr yolrr  nolcs rs s(x 'r1 ;rs pos\ iblc lol lo\ 'v i rr i l  a

lcclure. SlLrdcnts laking InLcs f fequc| l ly conl) lain that lhc in\ tr l rc lor 1a1l\  l (x) ldn

l l  yolr  arc havirg trouble keeping lrp wi lh lhc inslruclor,  lcnvc sl)acc\ l l r  ] ()ur
ruorcbook as yoll lakc nolcs. Aflcl Lbc leclllrc ad(l () yoLrr llolcs dcl.llls lhal 'fc
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l l8 Calculat ing

DISCUSSION POINTS

I wha! are some things lhal  a biologisl  nced\ to calc(r lale? arr a\ trononlcr? a

chenris l?.  Physicist? a Scologisl?
2. What colr ld you mcasure of calcuLlLc i r l  yonr ( lassroonr? (Think bcvond

lincar nlea:;urcmcnls lo sLrch lhings as wciShl, volumc. tcmrcral re, siTc and

hu r idi ly.)
L Some pcoplc havc suggene(l lhnL we r.rse th( (lccimal syncm bccalrsc wc

have tcn f ingcrs. Suppose wc hrd 1he snrnc trrrber ol  l imlrs as an octol trs or

a thrcc- ioed \ ldb? Whar kird of nulrbcr inr svslenr do vou (hink wc nr iSht

havc?
4. Thc ancic|1 Hindus devebl)c{ l  Lhc conccpt ol  rcro, which wns lalcr adoftcd

by lhc Afabs. why was lhat concel l  so inr ln)nanl?
5. Why do you (hink n)nrc ancienl l )coplc Lrcl iev(( l  runthcnral ics (o Dc

myslerk)us? Why do yoLr lhink.c(airr  nr lnl lJcrs wcrc (onsi( lercd n)agical ,

lhal  is,  l l rckY ol  t rnluckY?

WRITING SKILLS

whcncvcr yolr  havc a l in ol i lenrs. i t  is | rc lcraL)lc to wri lc thcr l  i r r  farnl lc l  lornr,

rbal is, wi!h all thc ilcms in lhc samc li)nnat For cxanlplc, tltc senlcncc Ell',? /ilft
to pditlt. stNillni\, drl ddr.f is unacccl)t;rL)lc Thc samc scnlcoce may t)c rryrillc'r

Well A lbert,
did vou qet it

yet  ( !  (
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140 Calcular ing

2. How ro calcula(e the dillcrencc betwccn thc amount of time you spcnd
studying and thc amount of time yolr spcnd rir'arching lelcvision in a week.

l. How to calculare lhe speed (milcs or kibmctcrs pcr hour) of a flighl frcm
Paris to Tokyo.

4. How to calculatc thc hcight of a lrcc.
5- How to calculate the percent of your weekly expenscs lhal gocs toward

recreation,
6. How lo calculate what i! would cost you to drivc lrom Ncw York 1o san

Francisco,
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Eutpta\ UoLIS

'Suruodr rlunrrp'ror8rllrlur uocln rurpuJdrp st uolteJrdoor.to tdlr slql suoJJr
llnot rir^4 tpql sltrrurr^.lrlrp ]rJrlurps rpilB Jo srtdlllexr rr(tro :.)rP uoolr rql
uo uetu E lnd rPql Drlbrd rql pup rrrndulor rqr.lo ruiLUdol)^rp :)qf E)uIuY
puP ooorna Lrl srsllurtrs rrlllo ^L'eLn puE 'lllu.rc o:)ulrg 'Illog slrrN UIJrsulE
u:)qtv Jo lro^{ rqt uo prsEq sE^\ 'rtclu'Pxr roJ 'iSrrur rlurolP Jo nrilurJotr^tp
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ot stroullridxi urro,rod ot srJllto Sulll^ul'slPurnot ur spoqlJrc lPlu)nr!JdxJ
rlr(ll errp pue s:lulpul.j rliql rrod nsILr;)lJs'iPpot srur^o)srp rrrqr IeIUo:)
ot sqt8url 1err3 ot rlrrM srslr!)LlrlP tr 'sr8v ilpp!t rL| nt pFo/\^ )qr tl()|
sBurpuU r lt prLl 'srprroBEqlid )rlt sri rr,MouI'slrpt)!rELu)LFPttlJo Irtl)os rr]r)s
r'JJAJTD luJlJUP Ol aUOp StrP,Mle 1OO Su^\ Slrll suipl rlrLll tulls)luntulllo)
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Illprr x)u plp r)rrrlJs uJrpour 'rr^i^\oH tuJruLrorl^u:) rl ll plrp sJ^l)sul)ql
lnoqe srlri^o)slp Iuurrr )pu(u r^Prl siiulrq uL,Lunq 'irolslrl lnollSnorql
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142 Reporting

Ho$' Lik Begah
To discovcr hor 'v l i fe bcgan, archacologi l ls s ludy fossi ls.  Forsi ls i rc rhc rcnr.r ins

or imprir ls of  ptants and animals of k)ng ago rhar havc bccn t)rcscrvcd in Lhe
ea h's crust.  The snnpl€sl  forms of l i fe appcar in 1he ]owest or oldesr rocks. Al
though scient ins can (al .Li latc Ihnl  thc carth is 4.6 bi l l ion y(r fs ol(1,  l l rc () ldcn
rocks that show any lracc ol  l i lc arc lcss lhaD.z bi l l l (D vcars old. Thercfofc,  alx)Lr l
2. t  bi l l ion yrars had passed on 1he earth when l i fc or igir . tcd. s incc thc ol{ l (st
forms of l i fc wcrc al l  sea l i fc,  Dr. ]ny sci(nt ists bcl icv( l iJc l ,cg.n i  lhc sr. .

Wc do rrot krrow (r .c( ly horv, bLrt  in sonrc mir.(uloLr!  wny, l l )c r ighl  k irr( l  oJ
nxtccr lc\  happcDcd ro cor:binc in lhc occan of i l r  c l .y 1o lonD a nr inurc ofgnninrr
Al1 l i fe has p()bably e\,ol \ , td l rorn rhal s ingle (r f ig inal  ccl l .  which m._v halc bccD
sonrcthing I ikc lhc b.cl(r in oft(x lay. fhis oirc 'ccl l (d org.rr isnr .r1(,  ! ( \v,  f (sporr( lcd
to i ls sLrrrolrndings, rcprodrlcc( l  i lscl l ,  an( l  sprcad throLrqhoul thc oce.ns.

Prolrably lhose f i fs l1i1ly organisnrs wcre nor al l  n l ike. sorrc wcrc betLcr nble Lo
oblain f(xr i  or adapt lo coldcr *,alrrs.  l -hc n(rngcr c( l ls survi lcd i r l ( l  lhcir  chir
aclef is l ics rrr lc passcd on to thc ncxt gencri l i ( )n.

Thc caf ly cel ls LcpnxlLrrcd simply by l i iv i r l iDg ir l  l rvo. Al ier . r  long Limc, singlc
cel ls becanrr al tached to onc anolhcr,  nnd cach (el1 becanrc s|( . in l izc( l  in i  r t i l {crrnl
l i rnct ion.cradudl lyorgdnismsbccinrcnroreindrnorcconr| lcx. ' l ix lay,nrrnl l i ! ing
(hings arc Ir1;r( lc u]r  ol  n conrl) inat iol i  of  (c l ls;  or.rr  l )o( l ics nfc (()rr l t )o\c( l  () l  s l i i
(c l ls,  bloo(1 ccl ls,  nrLlsclc (cl ls.  br. in ccl l \ , . r rr( l  so or).

Thc Hri ]dLral  nr i i t raLion ol  I j lc l |1)r l r  Lhc occi ln ro thc lnn( l  rvas anolhef nraiof rrrp
Lhal nra( lc nrany a( lv.n(cs l )ossl l ) lc.  evcntu. l ly pl .nls !rx l  dninLrl \  ( l  v i ( lc( l  in lo
m.lcs arr( i  l i ' rnnlrs,  nn( l  tx)ssi l ) j l i r jcs i | r (rca\cr i  l i ) r  ( l (  vf lot) ing r)cw irr( l  v. f ic( l  s1)r(  ics
or rypcs, To ( i . r lc,  rr(nc lhan 2100,000 s|c. icr ol  pl .nls rn( l  1,200,0(X) \ t )cr ics {) l
. r r i rnalsy'ravc dcvclopc(1. Gra( lLral ly,  lhc scnscs ol  s jghl  .1 ( l  hcari IN inr l )()vc( l  in
auiural(and br. ins grclv aDd dcvcl i ) t )c( i .  I r inal lv,  inrcl l igcrrcc 1)r 'ogfcs\ci t ,  lc i ( l  r rg
ro lhc r lcvclol)rncrr l  ol  hLrnr i ln bt i rrgs.

\ /z

V
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t44 RePortrng

Sentehce Patterns

REPORTING AN UNCOMPLETED OR RECENT ACTTON

(PRESENT PERFECT TENSE)

f often I
I arleady I
I t " " I
I  \e l  om I

Bi( ' loFFr\  I  l ' ""  , , -"r '* .  n, , id( |  n(* di"r 'ver i<t
He/She 

I 
n", no, y", I

I recentrv l
I slill nor I
I usuallY

REPORTING A COMPLETED ACTION (SIMPI-E PAS'T TENSE)

l o u b l i s h e d  I
D a * ' '  l ; " " . , , " . " d i  

h i \ r h e o N o r c \ o r u r r " n  I n ' d - ' '

tProPosco l

REPORTING AN ACTION COMPLETED BEFORE A GIVEN TIME

(PAST PERFECT TENSE)

Bv lh€ I m. wc rarrhed" rhe bamh lnad elph'dc'l '

i i ,  i . :r .  n,., i" ' t"a t"unched rh( r iht srurn'\ '

:3i?lJii"ll iRili*iH*f iiJifJ"'""'flliSl'"1'""'""'"'".'
Darwin {was workinS} on his lheorv whil' in the Galapagos'

' '  '  l f u t  r 5  b i l l i u n  ) e J t s  J
rhe universe ,ha)  been expdno'nFr 

l \  ncc i r< rn epr iun.  
'

Darwin {had been riding} in his carriage whcn the idea came ro nrm'

NOTES r\her tepotfto ftheub?r th,? fotl.Mittd 
tttead) ,ad u\u.llv, ,fc I.xJ,v rr..d (. 1,

t. A^ei, aJ tme and hequen'v 6,.,] llj orren '

, 
'!;,'::,:;:::lX:":i":,:;'es 

Me nelude,l ab*, tu rckftnce Haw'|*'/' t'l".) dre ot dis"t\std
" i,",ii,iiliii;';,'***'v do nat ac r Jrcq"lntl i'1'cicktitk 't'ihn!'
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vNc IPL PrPs,{)ql (9) Iruf sr)Lr!.u pueuoslPM $llrDf ,{q prlPlrtlurol urrq pPLI
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4. About 165 mil l ion ycars ago, gianl  drnosaurs ( l ivc)

(s l i l l  not f ind) for dre conrmon cold

(tu m).

6. The first living o?anisms 1 r ( j r ' d u . c )  l \  , l  \ i ! l i n S  i n

ha1f.

7. Thc fossi ls ofNeandc(hal ]nan (discover) in Irrq

on thc car lh.

5. About 4.6 biuion years ago, lhc earrh

bclween 19 51 and 1960.

8.  About  l8  mi l l iou yea.s ago.  v io lcn l  ca hquakcs a long C. t i forn ia 's  Si

The Present Perfect Tense

To describe ar incompletc or rc(cn!ly (omplcted action, thc prcscnr pcrlcct lclrsc
is used, The fornulas for forming Drcscr'rt pcrfcct tc,Dse arc:

= has ot hate + past participle

= hds or have + ,een + past participle

Using the Pteseht Perfe.t IsrJe, Each o{ihesc scntcnccs dcscrilres aD irrcornplctc
or recendy complclcd action, Insc( cithcr dtc passivc of aclivc form of lhe prcscnt
pcrfecr tense of thc vcrb or verb phrase iD parcnrhescs.

I. Ait l'ol]i:rion ha4 leeo/r/'3 (trccomc) a major probtcm irr

(rotale) Lhc rror lhwestcm Mojavc

D€5crL about  25"  c lockr l rse.

z. vany studies /taue leelt natle (makc) ro dcrermine thc

cilccls of smog on the 1ungs.

l. Morc thaD a hundred clcmenrs

5. A salellilc of fic planet Plulo
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Forming Se tences Thnt Repon. fornr  i r  senlcDfc rc |or t in{  caf l l  o l  thc l t l ( ) ! \1 | , r

I  b i r th  of  lhc l i rs t  ren-Lul je  bnlJ f  . /  LDl t ; r i rd  I  I978

the fu.ul l"X lul,z I'al'// 
",a,i 

kaa a thqk4l ,4 /g7S
2. dcvrbpmenr of t r inci t) l rs ot gcorDc(rv r  FLrrt id I  At( : .ndr ir .  E{vpL /

100 u ( l
L classjJicat ion oI plnnl \  r  ( l  .n inr i ts I  C.rotU\ t_tnnnc|\

l 7 ) 5

5 .

I  Sr |c i l ( . r r  /

Chin. r  /

re(c ip l  o l  Lhc Nobcl  Pr jze lo f  ( l is .ovcrv o l  | luLonj  )  .n i t
Mar ic  Cur ic  /  l j r . r l r .c  r  l9 l1
invcnl ion of  f r in t in l t  rv i rh rov.b l r  l f | (  I  p i - \ t rcnS /

erevcntD cculury
6 conl ro l led n l |c le i l r  f i \s ion o l  Ur . I iUnr  r  EIr lco t ] ( , r  i  I  I l . l f  /  19.1:
7.  l i rs t  Iandin l t  on thc r (nrn /  An] t f i .ar r  I , ( ) icr t  A l )o o r  t96( . )
6.  ( l is rovcry o l  ( i rcu l . r ion o l  b lo(x l  /  $ / i l l i . | l r  t rJn.( ) ,  ,  Lngl .  r ( t  ,  16} j
9 .  l l r s l  s p r c c  J l i g h t  /  Y u t i  ( l n c i f i r )  I  S ( ^  c l  U I i o ] l  I  l 9 6 l
0.  dcvclo l ) rncnt  o l  l )o l io  v .c . i r rc  ,  .Jorr . rs  S.r l l i  ,  Anr( r jcn /  t r54
l .  i r )vcnt ion oJ j r lcan(1cs(( r ) t  l . rnr t )  1  t -hor  , r !  t i l ison /  r \nr ! r ic i  ,  1879

READING SKILLS

Vocabulary Building

l| lCrc.rsing youl vocaLr i ;ry docs rror lrnvr Lo lrr, t((oIrt) l i \hc(t whllr \ i | l i r) i t , ] l  ,r
r icsk with fntrcfs, boolis,.1nd l)cnfl l \ .  tJ )oLr cnn) r .nrl  of strrrL ol n()t(, tr,r l)r l
l is t ing lbuf  or  l ive ncw r \or ls ,  lor  (a t .kc: r ( t !d I t .gc o l  t i !c  or  Lrn nr i [ t | t$  ] , ( ju
havc whi lc  vy. i t ing i l l  i  l i r rc  rhc l ) i r r l (  or  id  r  , ) l l i .c ,  r j ( t i r lN , r  t )Lrs,  or  c ! f I
wr i r jng lor  lc l ( ,v is  on .onl lcr ( jn1\  ro r . (1.  t r r rqucl t  \ t ron nLLrt ) . t r ( r i , ) ( l \  wi  t ,c
nmrc l ) ( )dUcr ivc 1h.1I  oIc  $,cck lv  scssio| r  r ! i t t r , r  lor !  t i \ r .' l i )  

s l l rdy lhc word\ ,  l i rs t  rc .d cn.h (  ) | r  rnd i ls  | rc . r I i |1 ! .  (Chfrk w j th  r  i l jd iorr r r f
or  a nar ivc spc.kcr  i f  yo . l r  Lrncctu i | .bour  pr( ) !L | r r i . l jon. )  Th( . | .  r ] r . i l (c  J t !c
\cntrDccr  wi lh  thc wof(1 or  invcnl  in  i r l r . r : t in . f l ,cor lVcr \ . rL ion in  !v t r i rh  vou ! \1)r  l { l
usc the \ , !o fd.  This tcchni r lLrc l1 ' i l l  i ] r . rcnsc nor  onl f  voLl |  !or , r t rL]nr ] ,1)ur  . r tso r r )Lr l
' l u c D c y b y p f o v i d i r g y o u N i t h a n o p p ( n t L r n i l y r o t ) r i ( l r c . . \ t r e r k j r r ! , r v c | w h c r r
you havc no o l rc  to ta lk  wi lh .  Con\ ider  lhc r \ ' , rv  nunv t )cot) l r  (c \en n, r l iYc s l )c .ker \ t )
f rep.rc  lhcmsch,es l i ) r  .  job in lcrv ic \ \ ,  or , I r  nr !unrenl  \ \ . i t t r  i  rc . rhcr  or  t ros\  t , )
lh ink ing lh f t )ugh rvh. l  thcy l ) l .n  lo  \ .y .  Whcn thc l inrc t ( ) r  lhe co vcrs. r lon .o i r rcs,
thcy. fc  ablc  t ( r  cx l ) fess lhcnrselves nn!c r f f rcr i lc ty  l ) ( rnLrsc thct  t r .vc i l l rcn( t ) .
fornru la lcd lhr  words in  lhe i f  In i r (1.  As .  r )onn. t i lc  \ l lc ,1krr .  vou wi l l  l )cnf i i l  j io | r
th is  habi t  o f " f rac l ice ra lk ing"  imnlcasl r r ib ty .  tn  orhef  wordr .  r . tk  ro ) r )LLr \c I t  lB r
t rc  sure ( )  do i l  in  Engl isht)
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4. Numcrous rpecl!,r of aninals are in danlcr of beconrirr!l extincr.
b. habilals

5. Tlrc.rrhlidr? in compurer lcchnology ha! accelcralcd sircc 1980.

6. Alicr the bombing, lh€ ciry was rebuih by rhose who rrryivc,
a.  l ived b.  d ied

7. I t  sraicd to rain when rhe nir  was rdrr ldt f l  wi lh moinor(.
a.  I i l lcd

L Gal i lc{ ,  discovercd rhe cxa/cr. .  ofJupircr,s moons

9. The camcl is dddpl.,/ ro dcserl lifc and can So wilhout wrlcr tir long

10. Einstcin 's lheorics havc f ,cfal led throughoul rhc rwcut icrh ccnlury.
a. la i lcd b. dominaled

11. A butcr l ly eyol les l ion a careryi l lar.
a.  cs(apes b. dcvckDs

12. The subjcct ofaborr iolr  has been.rr?l /dr/r j / r /  lbr a loni t  r inrc, .nd lherc wi l l
pf t)bably ncvcr bc complctc agrccmcDl,

b. adjuncd

Skimrfiing

Skim lhe fol lowir lg passagc in lhrcc miDutcs or lcss nnd lhcn ar lrwcr lhesc

a, lnrcrcsun! b. disputcd

l l .  Ncwr(nr pe ormcd expcrimcnts to cdr/ i r / l? wha( Gal i lco had |roposcd r l )oul

a. verify b. dispx)vc

L The main lopic of rhh lassagc is

a. thc search 1o discover bow hlrman Iifc cvorvc0

b. Arislollc's vicw of cvoluli()r

c.  lhc l i le of Charics Darwin

d. thc scx l i le ofan oyster
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As a result  ofhis obscrvat ions, Da , ! in fonD l . tcd. rhcory of lhc c!olLr l j ( )rr  oJ
humar l i fc.  He knew thal mdny ofganisms pro(hr(r  m(nc of l l f r in{ rhnn (a1r i r . lLr. i ty
survive. For cxamplc, ar oysler can sparln 100 mil l i (n r lgs.r  n l i ] ] rct  11 nl l  Lhc\c
cggs sun/ ivcd, thc o.ean woulcl  bc s. lufated wi lh oy\LcL\t  Sincc. l l  c.nnoL n l jvr .
lhcre is compel i t iorr  amoirg the indivic l  . l ls in.  sfccics Iar loo(1, \ {  cr,  ! ! . rnrrh.
and spacc. ln thc nr lrgglc 1(r cxi \ tcn.e. only lhc l l l lcn, or thc oncs rhnt nfc L,rn
at i le ro adnpt,  wi l l  prcvai l .

Danvin cal lcd his Lhcoly "nal l rr . r l  sclcct ion," or the "suL! jv. t  o1 t t rc t i t rcsL. '  H!
argurd lhal  thosc spccics thal  arc thc nx)n Ji t ,  or the Lrcst rL) lc to (or)r |cLc with
olhcr specics in the cnvironnlenl.  wi l l  s l rrv ivc Thr t)roccssofDi LLfnl \c l ict ; rnrh.s
occurrcd innulncrablc l inrcs. Air imnls with thc \r .LIrcst f t rr  5rrrvive in cold arcn\
Plants that rcquirc the lcasl  ann)u| l  ol  rvatcr survivc in r l ic (1c\(  r  L Fish th. t  rould
adopt lo l i fc on land bccr|nc thr f i fs l  lnno rnr;  s.

In 18t9 Ddrwin plrbl ishc( i  his f indings i r lThc oi4i i1 i l  St.( i ( . l1r c lninrc( l  r l rnl
man has cvolvcd Jiom a lowcr l i ) f | r  ol  l i lc and th.r  in lacr nl l  l i t  orr  Lhe c.rrh h.s
devclopcd lrcnr a single, or igiu. l  ccl l .  Over mi l l ion\ 0J yr i rr : , ,  thrcugh {r .dUal
changc, ( lcvclopnlcnl ,  and nanrLr l  s{r lccr ion, nl l thc ( l i l lcfrr) t  s|cr i rs oj  l i lc Lhnt wc
know tf t lay havc cvolvcd.

l)arwirr 's ideas wcre vcry corr l |1)vrfs ia1, | , rr ly [ , r . , r  l ic t ] rcy r !crr  in l :onl l ict  wi l l )
nlany rel igious vicwsirboLrl  thc or igir)  ( t  rni  rk ir i (1.  ln a( l (1i l i ( rn.  r  . Iy j rcol) lc wcrc
sho(ked al  rhe idca lhf l  hLrnr. ins i rc nninr. ls nr)(1 f( ln lc(1 Lo oLhcr t()  s ot l t t i .
PanicLr la y upsett in!  wns lhc (onccl) t  t l t i l  thc atr( . \ tofs ol  hLtntan L)cings wrfc
rclntcd lo alcs or nlonkcy\ rni l l iorrs oJ yenfs,r ! to.  I lUl  nl l  t l tc cvidcn(e wc l t iv(
loday conl i fnrs Darwin s hyl)othc\ j \ .

Dist inguishing Fact  f ron Opl , r ior .  l l iqvcry inr |onant lofecogniTclhcr l i l lc ( ' l lcc
bclwccn fact  and opin ion whcn rending sc icnr i l ic  ' r ra lcr ia l  or  l is lcDing lo  n sc icn l i l i .
lcclurc. For exampl€, it is a,.r thaI thc lvorld rcpulililnr iu I987 rv.s 4,975,000,000.
However,  i l  is  lhc rp i r io ,  ofmany sc ic l lL ins lhar  thc rvor ld popul . ln)  v ! i l l  jn( rcnsc

by 1 b i l l i ln l  in  rhe ncxt  lwcnty l iv{ :  years.  I l  r . ly  bc.n cducalcc l  opin ion,  rhnt  is ,
onc based on past  s lat is l ics and (uf fer l  r reDds,  but  i t  rcmains an opin ion LLnt i l  i l
can bc proved.
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5. The midwesrern parr of the Unilcd States is sonlrtimes cn cd rhe ,,brca(l
baskcf 'because whcar aDd corn arr the rcgion,s domindnt aops.
a. most imporranl b.  lcast imponalr t

6. The ocean's tides are characterizcd by aliernaring fonvard .nd fcc,,sriyc

a. raprd b. trackward

7. The sbrs ar€ too nrfiercrr to bc collnled.
a. largc b. abLrndanr

8. Antoine Henri Becqucr€l's discovcry of ridialion was rTgrrtcd,r and paved
rhe way Ibr the work of Marie and pierre Curic.
a important

9. The resulls ol the expctin].e]ot substantitlted rh c hypothcsis.r wcrc
announced 1o thc world.
a. supported b. dis|rovc(l

Note-Taking

Notcs t .kcn in class shoukl bc revicwc(l  l r ()rn l inrc to l inrc,  csl)ccial ly t )c l i ) rc a
lcsl .  The nlorc l rcqlrcnl ly yor rcvjcw, lhc highcr rhc pclccnlngc ol  lhc nratrr inl
you wi l l  rc lai l t ,  Fof cxnir l ) lc,  i f  you rcvicw 1hc noles lhrcc l intcs, you nr.1y rccal l
,s nt l tc l t  as 20 pcrcent or J0 pcrccDl nt{)rc lhatr  i l  yoLt rcvicw lhcnr lwicc, Aly),
spa(ing thosc rcvicws wi l l  help yoU lo rcnrcnl)cf  ovcf .  lonu lcr iod ol . l intc.  . t .h(1l
is,  I i ) r  l ( r t l . t - rcnn rccal l ,  i t  is bcl tcr lo rcad thc rr() lcs rh()Ugh oncc n wcck l i ) r  rhrcc
wccks thaD l lucc t in les in otrc si l l ing,

Take l tolcs as yoo l is lcD to t l lc lcclurc, ,Thc Scjcl lcc ol  Gcnct ics,,nDd lhctr  Usc
yot l f  no(es to completc lhc next cxcfcirc.

Uhderstafiding the Le.ture. Usc your nole:i to d(,lcmrinc whcrhcr cnch of thc
fol lowing (aremcDrs is truc ( I)  or falsc (F) accor( l i r rg to lhc int i ) f r)rat ion jn lhc

F t . The Aunr ian moDk cfcgor  Mcrx le l  pcr j i ) r lncd h is  cx| f f inrcnls  i r r
rnc sevenlccrr l l l  cent l r fy ,

2 .  C " r ' . t \ ' r .  I ' r ,  n r . . l y , , t  I o w f l . , w ' \  r , t , r , . . l  , { .

l Mendel 's  uniquc .onl r ib  l ion lvas rh i t  hc st l rd icd a l l  lhc
characlcr is t ic !  nr  onc t imc.

When Mcndei  cross pol l in i l lcd rcd aDd ivh i rc  f lowcrs,  hc cxpcclcd
!o pftrLlucc llowers $at wcre pink or mixcrt rcd and whitc.

All the fi.n gcncralion flowcfs ivcfe pink.

Whcrr  MeDdcl  se l f  pol l inarcd drc { tAr  gcncra l io j l  rcd f lowcr\ .  hc
produ(ed red I lowcrs . rn l  whi tc  f lowcrs.

1 .

6 .
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Writing a Report

wrile a rcpo( ofa scicntific discovery or evcD1. You nliSht choosc onc ol lhcsc:

l thc firsl hlrnan hean lransPlant or tcst'lubc baby
2. thc discovcry ofpenicilliD, x-rays, or racliunl
3. fie first landirg on lhc moon, Mounl Evcrcsr, or thc Solllll Polc
4. lhe construclion of the Pyranrids, lhc Sucz Canal, or dre Parrama Canal

5. thc dcvelopmcnl of thc atomic thcory or lhc thcory of rclalivity
6. $c invenl ion ofthc lc lcphone, thc computcr,  or lhc airyhne

Begin by wridng a lopic scntcrcc that answtrs thc qucstidls wh,, \'/hal wlkn. a]|.d

wlrere. The remailder of the paragraph can cxplain how or whr or both Your

concluding sentencc mighl tell lhc sigDi{ican(c of thc discovcry or cvcnt
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The Suk anrl Other Stars

The run i i  a slar.  I1 is a f l rming b. l l  of  cxrrcnlcly hol l iscs. lhc surfacc rcur-
peraturc is aboul 11,000" F, hol  cnough to r l rrn cvcry sol id to vapor.  LrUl fc l . l ivcty
cool comparcd 10 lhc inlensc hcal ar the ccnler.

Lo.aled aboul 9l  mi l l ion nl i les Jrom rhc c.r lh,  rhc suD ha! a ( l in lrct(r  th. t  is
approxinraLcly cqual t (r  l { )9 ol  our ca[hs l incd p ] ikr  .  row oi  Lrcach bal l \ ,  a d
a mass thal  i i  about 110.000 t i Incs lhc mass of lhc c.nh.

Thc sun is thc of iginal  sourcc oJ ucirr ly al l  ouf cncfgy. I l  is ulosr ly mirdc ot
hy{ irogcn, aldnugh i l  , ln) conLaiD! ncaf ly cvcry olher kind ot i tonr rh.t  exi \rs on
thc carLh. Thc sun dcr ivcs i ls cncrgy l ionr n pfoccss of fLrsion in whictr  hy( l()gcn
at(nrs arc c(nrvcr led inlo hcl iurn alonls uDder cxrrcur( hc.t  .n( l  prc\sufc.  Thi\
proc(ss crealcs a l rcnrcndous noisc. bur nrc calrrol  henf i l  b{cnlrsc n)U ( l  ( locs nol
l ravcl  lh()u!th cnl  y sp.cc.

OLrr suD is rrol  cvcn cspcci. l lv largc or [rr ighr conrpnfcd lo othcf nnfs.  Slnf\  v irry
in sizc l ronr sr l ral l ( r  than thc c.nh kr largc cDoU{h to Iol( l  d l roo( l  pir l  ot  oLLf n) lnf
systcnr l  Thc cokrf  of  a stnf i rx l i ( . lcs i ls tcnr|cr. lLr( ' .  A naf nr iy be fc( l  ( thc (or) lcn),
ycl low ( l ikc oLrf  sLr|) ,  whitc,  or l ) l !c ( lhc horrcn).

Thc ncarcsL sLnr is 4.1 l ighl-y(a|1 fr \nn lhc ! .nh. A l ighl  yc.f  is t11( ( l is lnn(c
l iglr t  l ravcls i r)  (nrc ycar,  of  nbout (r  rr i l l ion nr i l l ion r  i l rs (6,000,000,000,000 rni lc\) .
Thc fanhcs( nnf i  arc L) i l l ions oi  l ight,y(. | \  .w.y.  Son)c erc \{)  tnf  i rwni,  thnL i l  lhcy
wcrc lo bk)w up t(xlay, lhcir  l jghl  ivould font jn(rc 1() [ )e sccn l fo r  lhc cnf lh l i ) r .1
Ir i l l ior ycafr l

Our sun is pnfr  oi  rn (no| ' ln{)us gi l ixy ( t  l0 L) i l l ion sl i rs,  Lal i (( l  t l rc Mi lky Wiy.
In .( ld i l ion rhcrc nrc l ) i l l ior)s ol  l raLlxics withir)  f . Iqc olour lc lcscol)cr aId (oLL l lcss
t) i l l iorrs t ,cyond. l -hc crrorr l l ry ol  s l) ; rcc is qLr i lc l ) ryorr( l  hLrm.ln LorirprchcLrsiorr.
How cxci t i r r l . l  i l  is 1o l ivc iu nn ngc whcrr hLr ln.n bci l r !s hivc l icg n lo cxI lofc lhi l

USING ENGLISH TO DESCRIBE

I58 DescriL, ing

Scienl i l ic wri t ing iDcludcs dcscr i f lbns of f rocesses, sLr l)s lances. conccpls,  .on
dit ions. and cvc|r ts.  the abovc passagr dcscr ibcs vnne ol lhc tr t rysical ,  f l  rc l ion;r t ,
and chcmical pruJrcnics of Lhc sun



sulolE
u,ttoul reqlo lla ^lreeu + u.Solp^q ^llsotlJ :uolleotl o lLlrl DqJ

'4lJW )Llt U0 S)SIXA lp41 UtAlD
lo puq nqp fta^a lpvau su ttuai ostD t! 4lihaq\r 

'Lt26aqtq 
lo apbu tttsoLu s! U

NOIIdtUf,SAq 1Vf,tWEIHf,

Aetaua Jno lo ertnos :tJubuadul

'I6raua tno IID tlurtu lo nas putiua ,W s! uns )tlJ

NOIIdIUf, S!Iq lVNOIIf, NNI

ssEtu s/quee x 000/0€€ ifrrw

leleruPtrp s/quEe x 601 :ralawDlo

'4ltDd )tlt
J0 stvut tql sawlt 000'0tt lnoqv 5l lDtlt seru b pult ,qluq 

\rDeq to ^ot tt t4 dk
ptuu t4u'a )t1o lo 6aI al l,kba |pnturxarddtr sl lDrlt DQululp tt sbq uhs a4

qxJee ruo{ 9allru uorllrut t6 :u0rD)01 ,10 uoltttod

' ' ' ' 
\LtDt 24J ulor! s21!u uolltlw €6 lnoqt prlpro.I

ralueJ o1 poledluoJ JooJ
Jodp^ ot p[os ^Je^J uJnt ol qSnouD toq

J 6OOO'tt :atwtt duDt D.lI1s

'lttuzt aqt tD 1oa4 rsuatul aqt o1 partdutor lan ltr^tlol2l fiq hd'^
ot plps tu4^r uint at 46noua p4 J aAa1 II lhaIt $ arntDt2dwu aru!)t1t atlJ

seseS Suttljeu 1oq :uo\$aduor tn$tUd

lleq:eduqS
'sasr6 p4 [t)at2i]xt lo tq iutu.tDll D st n

69I SulqlDsaq

NOrdr{:)s:Iq tY)ts,(Hd



160 Describing

Se tence Pt7ttefi1s

I r he \ i r .R ; , . ' l  I a . r a5 ,n , i e ,  )  J i , . np .  I
J MJunr Lrcr . . r  I  18,848 Inel ( r !  I  I  h i€h.  I
I  t .  o""a s",  |  ' '  I  r r  - ' r" ,  f  1 -" . .  i
LTh(  p :pe  J  l . r . en r imc rc r . J  L rh i . k . J

l ',n"n,'. 
') 

f'"""n I f..'",".'"-. I
l r h e \ D n  |  |  , u  d . (  r c r n t , e r d r u , (  |  |  n , 0 0 u  l .  I

1 ' l h e G l J n d c d n y o n } h " ' " { . | . | | h } ' ' r { s , r o u t . . r ' >

Liri:,**" J l;r:l::'', J 11J"1,,,"",.J
f:rs''l fn,r-l lil;,r,h,- 

.j
1 ' ( r | u r c  I  u r  1 . . u r d  I  i . J r c  1  r u u F h . I r d  F r .  . r . r . r r .  )

Lil:i: J Lf]:ln'''J L:,jiui:i )

Iil,,*.".....| ."" I;,r+r* 
.| 
Iii*i,*,,,,',,,- J

L:h:,:l'i:,, J l:;l';il''J Li;I" ".,,"".,.", ,.J

DESCRJBINC CHARACTERISTICS

The

Nnn,: The ptut.,t \hlttlc t.rtt it \cLl D.!t li!.t tnt\, r,hti d.{tihitttr, b uts! it$.t.iptii !
n $incc tn u!!rll\, llnh'ct\dl\. Tltt t)st ernntt tt\t utc.l rc,rr d,r to be ,rr; lo havc.

Using Precise Desciptiors. Scicncc deDlnn(ls ()t)iedivily nnri prrrision jn ils r1r-
scf ipt ions. To dcscr ibc a corrrct  as lanra\Lic or loru.nd bciut i lLr l  1r l1\  vcry l i l l tc.
Thc word,tr ldyr!  dcscr ibcs how you feel nboUr sonrclhing, t )ul  i t  docs noL bf i rrs
an inage ro nr ind. rol , j  i !  a rcl lL ivc Lcmr. Scicnl i r , ts Dccd ro bc sl)cr i l i ( .  ts i l  n nr i lc
long? 50 nl i les? 1,000 milcs? l (X1,000 Ini lcs? Thc rvr)r( l  br,  / / r / i r1is sut i iccr j ! ,c.  rs i l
lunr inous or dul1? br ighl  or di lnt  rr . lnsparenl of  opnqLrc? si lvcN. cr.y,  whiLe. ol
mul l icolored? Adjccl ivcs mlr l t  bc objedivc.D(l  roncrcrc. Dinrc sions \holr t( t  l rc
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Adjccl ivcs rhal arc ibf incd with l r j  i rcqLrcnl ly i ] rdicalc i r  cc(airr  adior) rhnr is
fcflbrrncd by lhc noun or occlrrs ro the noun:

grinding machine: machinc that crushes substances into
smal l  bi ts

recording mechanism: device rhar records sound
refining process: process that purifies mctals
revolvinB platform: a stand or surface that turns

Adiccr ivcs lhnl  arc la ncd iv i lh fd 1i(quent ly indi( .rc a (onltncL(( i  acl ioD:

dehydrated plant: plant that has dried up
magnetized rocl(: rock that has been made into a magnet
di f fus€d l ight:  l ight that is spread out
cauterized woundr wound that has b€en deadened by burning or

searing

Many vcrbs can lonn ci lhcr - i?.q or -cd adjecl ives. Look at lh is cxaurplc ol  lhc
adjectivL,s ,?irlr,? arr{i dilulrd, \\l1i(lt rrc lonncd lionr thc vc$ ro dlfut.:

to dllute: xo weaken or thin with water or another liquid
dlluxing agentr agent or substance thal dilules or thlns a liquid
diluted solution: solution or liquid that has been diluted or

wcakcned

Usikg Adjectivcs with -ed and -ing. Circlc rhc lcllcr ol lhc inswcr lhat Lrcrr
conrplclcs cach of thcsc rcr l tc l)ccs,

l .  A substaDcc dral  conrbiDcs nrclals rvi lh oxyScn is.n -  ,

t r ,  oxidiz jng agcnt b. oxidizcd agcnr

2. Walcf rhal  has bcc pLrr i l icd is -  .
a.  dis l i l lcd walcr Lr.  disr i l l ing wntcf

L A DuclclLs th. l l  is iD thc proccss olbreaking apan is a
i l .  d is in!cgra!fd nLrclcus b. dis inlcgf. t ing r lLrr lcLrs

4 .  A  J , \ i . i  r h , . r  h , . .  L , r r r r . r . l  r . . t r , t  J . ' r  ( l | , , . '  r ,  r  -
a.  cal ibrar ing inslrumcnr b. cal ibr. l lc( l  insLrlrnrenr

s .  A , l c \ i , e  r ' r r r  i d i  r . r , . , r  r ,  r  j | . . | | r I r r | ,  I r r .  j . .
a.  cal ibrar ing inslrumcnt b. cal ibr. l lccl  iu l l r rmcl l l

6.  A gas lhal  has bcen rcdu(cd in vohrmc by prcsslr fc is n
. .  conprcsscd gas b. co.rprcssinl l  gns
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Writing Smooth Senten es. When wriling dcscripliont, a!oi(l short, chop|tr scn-
lcnccs. In each series olsclr lcnccs, colrrbinc bi ts ol  rc lnlc( l  i r l ( ) f lnal ion lo nchic!c
a smooficr l low.

I  Uranus is the lhird largrn planel.  l r  is orbi lcd by mrny lhiu r ings. l l  hn\.rL
least l5 s.rrcl l i rcs.

UM%2, lle lh"zl bceaj p/aaaJ, !:1. a4nned lE/ 'alaaq lki,x
4lr4s,L a/4d aj le.i /5 taklltle,t.

2. crnniLc is.n igncou\ rock. IL is har( l  nn( l  \hirry.  I r  is r  a( lc ol  sc!cr i l  k in(1. i  ol

l .  Cal( iunr is n r i lvcty |ncl . l .  I t  is fourrd in l inrrstonc, mnfbl( ,  .nd (h.r lk.  I l  is
lound ir  thc sheUs ol  marinc animnls.

4. The bronlosaufus was a largc dinosaur.  i r  wcighcd .LrolrL thir ty Lons. l t  l ivcr l
in shal low lvalcr l r  arc planls.

5. QLrasars arc sl . f l i l ( r  objc(Ls. Thcy cnr i l  radial i (nl .  QLrasiN rnl iL mofc r i r l in l io] l
rhan cD(irc galaxies.

6, - Ihc ccfcbfunl is lhc ]argcsl  pan oi  Lhc Lrrai l r ,  l l  cor l l lo ls Lhc scnscs, l l  n lso
conlrols thc musclcs,

7. Hcnn)l)hi l i .  is.  ( l isc:r \( .  I r  is i | lhcr i lc(1. lhc blo(xl  ( locs r)o1 ( lor l )11)1x y.
i i .  Thc grccnhousc cl lcct  is thc w.fnr i l r f  ol  Lhc carth l )y gascs. Thc ]rro{css i \

gradui l . ' Ihc gascs i rc l fnppc(l  in thc alnx)sphcrc,

READING SKILLS

vocabulary Buildi,lg

Alt l rcugh i !  is not a good idea ()  inrcrr l rpl  .1 rcadiDg or lcclurc lo look up
Lrnlhmil jar words, at  t inrcs you rvi l l  r rccd !o conslr l t  a dict ionary to chcck thc
nlcaniDg ol  an impoflaDl word,

As K)or] .1s your locabulary is largc cnough so thal  yoLL c. ln un(lerstand rrosl
dcf lni l ions, Lrsc aD Engl idr lo Engl ish dict ioDary. Choosc onc lhf l  i r i  conrplctc
cnolrgh to covcr rhc words you wi l l  nccd. (Tcsr i r  by looking Lrf  .  lcw wor( ls.)  A
good dict ionary con!ains a ld ol  in l i ) rmal ioD that wi l l  hclp you L() ! rndcrst;rr( l  lhc
corrcct mcaDiDg aDd usc ol  thc word. l !  may includc

l  Pa( ofspccch, such as r .  (noun),  adj .  ladiecr ivc),  ! . r .  (Lr.rs jr ivc vcr l) ,  or vcrt)
$a1can carry an objccl) ,  and u.r .  ( i r l ransir ivc vcrb);

2. Roor or dcr ivat iur of  rhc word (Lhat is,  whcrc did iL conrc f tonr?);
L Synonyms and antonyms;
4. Scnlcnccs or phraser conlaining thc worl j ;  anLl
5. A l is l  of the word's mcanings. ( l t  is import ; lnt  to look rhrough thc ( lc l ln i l iorrs

1o f iDd the oDc rhal is approfr iatc ' i r  you.)

Sincc many lexrbool,s and rechnical  manlrals conrain a gloss.ry of tcrnrs. . r l rv.ryt
chcck your book bcforc going ro i r  dic l ionary.
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4. Cosnrc rays are dangerous to human beings.

b. scrccncd

a. space b. eanh

5, The sun's rays are r/fered through the atmosphere so that we don't receive

7. The ea(h's shadow eclrysl the sun's light, so ir suddenly grcw dark on thc
moon.
a. blocked

8, ln a desert. fte temoenture altemates between extreme heat and extreme

their full stength.

6, In warm climates, water is sometimes heated by Jolar cncrgy.
a. sun b. electric

b. absorbed

cold.
a. varies

a. moon

11 .

12,

D, nscs

9, 'lhe fog diJfuted the lights from the street so thar visibility was poor.
a. spread b, concentratcd

10. Some l rdr mounbins and craters can be se€n from the earth,
b, sun

The plan€t Mercury has no ralelr?r.
a. moon 0, atmospnerc

The space flight was postponed due to ddvsBe weather conditions.
a. favorable b, unfavorable

skbtmb g

A good technique for textbook reading is to read the titles and subtitles and turn
each into a question. For example, from the title ofthe passage below, you would
formulate the question, "ls th€ moon a nic€ place to visil?" and then read to find
the adswer, This method will help you to focus on the main points, maintain your
concenFation, and read morc rapidly.

Skim fie followin8 passage ro Iind its main idea and thc kind of informallon il
contains and then answer these two questions. Try to do it all in thrcc minutcs.

L what is the main point of the passage?
a. The moon is a nice place to visit, but you wouldnl want Q live there.
b. The mool! is not a dce place to visit, and you wouldnl want to live

lhere,
c. PoeE don't know anything about the moon.
d. Scientists don,t know anything about the moon.

2. \,vhich of these iopics is covered in the afticle?
'. a. rhe f irsr ]andhg on rhe moon

b. Lhe phases of rhe moon
c. dre climate on the moon
d. how the moon affects the eafth's tides

l!.
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shi rc  by i (s  own l iqh l ;  i l  rc l lcc ls  lbc l igh l  of  rhc sun.  unl ike lhr  (nnh,  Lorvcvcr ,
rher€ is  no aLnosphcrc to d i l l i rsc lhc l ight  as dny bcconlcs n ight  ard n ighL lLr . rs
into day.  Changcs f rom l isht  lo  dark. rnd dark lo  l igh l  occrr r  l l rdc lenly .

The llrnar sky is black. (BIuc sky on lhc eadh is t)(xlLrcc(l by rhc staltering ol
b lue l ight  in  th€ spccl rum by far t i . lcs ofa i r . )  ou r l rc  xn j t r  l i tan nrc v is ib lc  in  lhc
dayl imc,  bnl  you would havc to shic ld your  cycs f ro ln thc unf i l lc rc( l  sLrn l i lhr  ro

There is  no sound on thc nxxrn.  Sound Lfavcls  ( r r  wivcs o i  i r i r  nn) lecLr lc t .  S incc
ther€ is  no a i r ,  lhcrc is  l ro th ing lo  Lr . r ls ln i l  sotnd.  Lcavc your  l r .ns is lor  honl t .
A lso,  the moon is  r rc l  a  nra lnc l  l t rc  wny lhc car lb i j .  YoLr can lcavc your  rom|nss

Thc moon is  a sate l l i tc  of  thc ear th,  rcvolv ing a()Lrrx l  Lhc canh oncc cvery
l rvcr l ty{ r inc and a hal l  d i rys.  Thc nroon i lsc l l  f  a lcs,  bu1 i l  does so vcry s lowl f .
Thcrc lbrc Lhc r .mc s idc o l  thc moon is  a lways v is i l r le  10 Lrs.  l - ( )  gc l  l { )  lhc r rn)o| r ,
yo l |  would have to l ravel  240,000 mi les,  a d is lance lhal  is  nboul  lhc snrr lc  Js c i fc l ing
thc car lh a1 the equa(n tcn l in lcs.

I t  is  c lcar  thnl  i i  yoLr  wcrc nrak ing a t r ip  k)  thc moon,  you woul( l  ncc( i  lo  |drk
f i rcrc Lhan a lmlhbnrsh and a changc of  undcrwcar.  l ls  a( lvcrs(  (on( l iL iorrs  v1 'ot l l ( l
makc i t  vcry d i l l icLr l l  lb f  a  v is i lor  l ronr  the c i r lh .

Makit lg In. ferenccs. I r( l i ( . lc whL'thcr cach ol  lhc lol lowing s(a(cnrcDls is sl .11c( l
in lhc l ) .ssagc (,s),  imI l ic( l  l )y olhcr ini i ) rrrrat iou in lhc passagc (1),  or l rc i thcf s l i l lc( l
nor j r)rpl icd (N).  (Do,rcr in( l icalc whclher lhe sl . lcr  cul  is l ruc or hlse.)

S L Thc fofce o lgf .v i ly  on lhc nnx) I  is  lcss than 1h.11 ou thc c l f l l l .

2, Thc l idcs or l  (he eaf lh arc cnuscri  by lhc Inoor] ,

3.  A pc$oD would wci l th lcss oi)  thc rrnx)n lhnu or l

4,  Thc moon has ro walcr or atnn)i fhcre bccaLrs( '  i l
( . rxxgn 8rnvlry.

5. I1 rvould be di f l jc l rh lo havc an aryur( ' r l t  wi th nnneonc on Lhc

6. Thc m(xrn orbi ls lbc canh about oncc a nronth.

7  w (  d l s n ) .  \ ' .  r h {  \ J r  f  . r J (  |  l ,  t " ' , . . .

8.  Thc canh is 4.6 bi l l im yearu old.

9. Thc rcmpcrarur€ on thc nroon gocs ul)  1o 200" c.

1 0 . HLrmnD beings could no1 l ivc on thc n1dJn.

Plants coLrld no! grow on rhc moon.

12. The moon has mofe exlrcmes oi  Lcmpcralurc lhan lhc c.dh h.s.
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U dersta dihg the Lectale. hdicatc whclhcr cach oflhc li)llowill8 slalcnrcnts is
rrue (7) or falsc (l) based on thc iDformaliol in thc lcclore.

T 1 ,

2 .

J ,

Thc suD's gravity kccps !hc planets in orbit.

Vcnus is the cbscst plame! to the carth and thereforc drc onc
scicntisls can see lhc bcsl,

Thcrc is morc likely 10 bc lifc oD vcnlrs than on any olhcr l)larlcl
dLle to its modcralc climate.

Mars has changes in. l ima!e, l ike lhc car lh.

Recenl evidcncc shows therc may bc lilt on Mars.

Thc a, leroi , is arr ' r  Bfout,  nf  Br ir is l r  "nxl  mLrsir inrr . .

Jupilcr may be a ball of gas lhal h shrinking.

Thc rings ol Sa n revolvc arolrnd lhc plancl likc salellilcs.

Thc farrhcsl planet {rom lhc su is Uranus.

No planel has morc thaD lwo salcllitcs.

Thc tail of a coDret poin6 dircclly loward lhc slrr.

7 .

4.

5 .

9 .

1 0 .

I L
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2. whdl Jrc r ts chcnricdl  (  l r . rr . r( l (n\ l (s )  (whit  is i l  Innr i(  ' r l l  H"w LL\ ' \  i l  Lr(h rvc

or react whcn il comes in con(acl wilil otbcr subsran{es slrch as walcr ol
oxyger?)

3. whcre is il found in nature? How abundanl is it?

Rcad thc following paragraph which dcscribcs thc substancc nrcrcury and (ic_

lcrmine \ir'hich of lhe abovc qucstions il aiswcrs.

Mcrcury is one of a fcw elcmcnts that was knowD in a|cicnl chin;, India an{l
Egypl, Mercury is a luslrous, silvery mclal lhal is a liquid al (x)m tempcrallrrc. Il
is 13.6 t imes as dcnse as waler,  f rcczcs at -39" C, and boi ls at 3t7'C. Mercury
does rot combine readily \,r'ith oxygen, bul it does react wilh nitric acid lo fonn
mcrcury nitralc and with srlfuric acid 1() form mcrcury s lfale. Whcn mcrcory
combines with ccrlain metals (such as silvcr, zinc, or lio) thc rcsulling alloy is
callcd an amalgam. Mercury comcs Irom spain, Ilaly, and lhc southweslcrn unilcd
Slales. lt may bc oblaiDed by hoalinll mercury sullidc (ci labar). Mcrcury is usc(l
for lhermomclcrs, loolh fillings, and pholographic platc$

wi ng a Descriptlotl

wrile a dcscripti(nr ofa rlalllral subslancc such as rubbcr, sard, saltwalcr, wood,
ait, diamond, slraw, alllminuol, or carboll dk)xidc Your lofic scll(cllce nliglll bc

a dcfiniti(nr (d lolrg dcscril)tior) is a tyPc ofcxlclldcd dclil)ilkjn) hl your PafagraPh,
answcr as many of the abovc qucsl iols as yol l  can. one wdy to concludc is 10

describe how lhc subslallce is oscd
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Short Reading

Read the folbwing passagc and find threc prcdictions.

The Wo ,l Tums
The eanh is round, fiflccnlh- and sixreenlh-ccnluty explorcrs Iikc Columbus

and Magcllan provcd it. But therc wcrc ancient Grceks who had known rhis rwo
thousand years earlicr. They saw ships desccnd ovcr rhe horizon and oblervcd lhe
curved shadow ofthe canh on rhe moon during a Iunar eclipsc. Thcn, in 200 Lc.,
thc Greek astroromer Eraloslhenes noted thal at noon on thc first day ol summcr,
rir'hen thc sun was at its highcs!, ils rays shone ro rhc botlom of a veflical wcll irl
Syene, Egypl. Ye1, on the same day in Alcxandria, five hundred milcs !o lhc norrh,
il was reported that a vcrlical post cast a shado\'r'. If the earth had becn llal, the
post could not have casl a shadoyr' at roon,

The eallh spins, or rotatcs on its axis, orce every twcnly-four hours, callsing !rs
to havc day and night. At any given lime, rhe side ol thc cardt facing fic s!D will
have daylight, aDd the sidc turDcd arr,/ay fron thc sun will havc nighl. Allhongh
the eanh is spinnirg at a spccd of over one lhousand milcs an hour, wc do nol
feel thc movcmcnt or thc wind bccausc everything around us, iDclllding tbc at-
mosphere, is moving at thc same spced. The cffect is similarlo riding in aD airplaui.
Thc air moves wjth you, lf you light a malch on aD airplanc, no wind will blow
lt  oul .

The eanh also revolvcs arouDd the sun oncc cvcry year. This ycarly rcvolnlkD,
plus lhe tiltiDg of fic earth or its axis, causcs thc scasoDs. WhcD thc snn's rays
arc nearly overhead (ro1 whcn lhc earth is closcsl rc lhe slln) aDd lhc days arc
long, great amounts of the sun's radialion arc absorbcd and thc wcalher is hot,
For example, from April through Septembcr, rhc North Polc lihs loward lhc sun
and lhc northcrn henlisphcrc cxpcrienccs summer whilc thc southerD hcmisphcrc
has wintcr.Thenthe Nonh Polc tills awayfromlhesun and I he seasons a re rcvcrscd.
On March 23 and Septcmbcr 2I, the North Polc is not lcaning $ward or away
ftom thc sun, lfyou travclcd around the canh on thcsc two dalcs, yoll woliki find
Lhe days and nights equal cvcry place you went.
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Sentence Patterns

PREDICTION

4clryer Th€re lwiu be) an eclipse tomorrow
/djsiv4 The eclipse {will be hidden} by thc ctouds.

PROBABLE PREDICTION

acrir,4 It i1 rains, we {will gd wel.}
pdssiv.: lf rhe eclipsc is hidden, lhe pholos {will b€ ruined.}

HYPOTHETICAL PREDICTION

fwourdl
a.l i l /e| l frs(udled,l lcoutd I pass.

Lmishr J

p,irrvcr rf rhe eclipse were hiaaen, rrre phoros {['i"#J ,",",""r.
Lmishl J

IMPOSSIBLE PREDICTION

Iwoulal
dclin: I f I  had sludied,I jcould I have passcd.

Imishr J

p,l,siua rr ir had been hidden, ,he phoros {ff]ilt} n""" ,.." ,",,,.r.
Lmishl J

Notes: Whcn witiflg ptedictiotls, rcnptnber thcIo awin
L Thtrtturc tet$e with will is ustld Jor Wcdktiont thdt arc tikll,t t.1lcen. Thc

nolak would, could. $ milhr a u\.d Jar hytotndiiil.y iral,,.n/,/..

2. With iI clauset, the subinlctiv.Iom werc n uted instntl olwas (Jot eran41lc,
l f I  w e r e  r i c h ,  . . . ) .

3. At1! predietia rht:tt it bdted ou d pon eonditia,t ca dt bc ltltfi e.t (Jbt .xr fu,
If De war had ended a year €arlicr, many tlv.'s woutd have becn
sayed.). Snlce the wat did ot nd ld kt, the prcdictit e :.,t)t conte truc.
Neverthelets, the relatio ship lxprissed h th? settarcc is true.
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If lhc nandards were lowcr, morc studcnB would pass.
If ftc sarcllilc were nol inrerruprcd, ir would conlinuc iI irs orbil.
If the egg ceil werc fcnilizcd by sperm carrying an .rr chromosomc, lhc baby
would be a girl.

8. lf he ate a balarced dic!, he would be hcallhicr.

Cot pletifig Sentences. Complelc lhe lollowing prcdidi(nls by filling in lhc propcr
form of the verb in parcn(heses,

5 .
6.
7 .

L PlaDis yr'ill not grow il they a2p

niuogel,I,

2. Many lives would havc bccr savcd if scicrllisls

(predicl) thc rcrnado.

3 .

5 ,

7 ,

8.

School would bc casier if

If human beiigs could lly,

If we could conlrol lhc weadrcr,

If lhere wer.'Do irrcgular vcrbs,

(bc) dcfi(icnt in

A satcllite will go in1o orbit whcn it

of 18,000 milcs pcr hour.

The calcium would mclt if yorl

WheD \,r'inter coDlcs, thc bcars

(hcal)  i t  lo 845" C.

(hibcrnalc),

(rcach) a speed

If thc iroD bar wcrc cxposcd k) air, ir

I f  thc compound had bccn an acid, i t

blue litmus rcd.

If thc oxy8crl wcrc coolcd sufficicnrly,

(nrst).

( lunl) lhc

( l iqucly).

Oeating Predicti,ns, C0nr ctc thc &tbwing preilicli(xrs ir any l{)gical or im.
aginativc way, using thc corrccl verb form,

t Therc would bc fewc r tra!fic accidar:irs it fea'pk dila I /)44'l a?tA

&.tw
Peoplc would be hcahhier if

The air would bc clcancr il

If compurers could makc brcaklbst,

\_

If I could go anywhcrc in lhe world,
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6. A condirion in which thc hcart slops bcadng is called

ac anesl,

7. ln rhe spring thc high school

applicalions to colleges.

urctr

8. A melal rhal can be slrelchcd in() wire is dcscribcd as

l l e  ,

9. The fieory thal thc canh is rhc ccnlcr of rhe Luivcrsc is rbc

cenrflc ulcory,

10, A device dral mcasures heart movcmcnls is a

g r a p h .

I l. Thc branch of maficmatics thar dcals with ntcasllrillg at)(l survcying thc

earrh h mclrv ,

Vocdbuldry in Corltext, C]rcle thc lctrcr ol thc aDswcr lhal bcsr nratchcs the
mcaning of lhe italicizcd wod as il is Llsccl in c.lch ol thcsc sertcllccs.

L Madamc Curic irrplrad maDy lwcDlicth-ccntrlry woutcD to collduct ticicnlillc
rcscarch.

@ srinularcd

2. Birds and airplancs sccnr lo /q6, lhc
the eanh's sur lacc.
a. obey

b. rcquircd

law of gravity whcr) thcy l ly away lronr

b. rcsist

L The forecast was f(x dark clouds lhal wolrld bri'lg prccipitdtion.
a, hcal

4, The cxperhnerrt was fionitored'ktr eftorr,
a.  dcsi lncd b. obscrvcd

5. Wcalher/r/dc4sts arc molc accurate $day lhat) cvcr bcforc.
a. prcdictions b. dcscripti{nts

6. There is no ikfaLlibk cure for canccr.
a. perfect b. parlial

7. fhe ragwas satunted with oil.
a. fuu of b. enllnicd of

8, rThe seasons of lhc ycar recur in cyclej,
- a. regular periods b. irrcgular pcriuls

ll
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than do lhose Dcar Lhc Nonh aDd SouLh Poles Thc warrrr  . i r  ncar lhc cquir t(n
expands and r ises. nloving lowad lhe polcs. As i l  cools i l  s i Iks, rcplnt ing lhc cool
air  on thc sur lace thal  has movcd torvnrLl  thc cqrrator 10 rel) ln(c lhe dsing wanD
a1r. This uDcqLral  healnlg ofthc carrh causcs rror lh.nd soLrth vl indt Ean lvcn
winds nrc caosed by lhc () lat ioo ol  lhc ta ' lh

Armospheri .  prcssure. as mcasurc( l  by .  baronrelcr,  is i r l lothef indi( iLor of thc
wcat irer.  Thc inrounl of lvatc.  vapof in lhc air  is nrxj lhcr predi(L()r '  Wann air  ( . rr

dissolvc f iorc watef thar .old air ,  i l rs l  as hoL lca ( l isvtves nnr.c \Lr l lar thnn icc( l
1ea. The poinl  at  which thc air  carrnol hold nrr)  rnorc waicr js c. l lcd thc salLrral i ( , r

lDinl .  ou n wa n dny, i {  l } rc nir  is salur i l l fd rvi lh nloistLrrc.ncj  the lcnr l)cr iLt l rc
drot)s,  rhe €xccss walcr is squeczcd oul ol  Lhc i r i r '  we scc Lhis nlois lLrrc;rppcaring
as dew, fog, or c louds. l f  nrf f i ( icrr !  wl lcr is sqLrcc/cd ou( wc havc rain or,  dl
lenpcralurcs bel v f ic f rccTir)g poirn, snow

Todry lbere exisls a lhrc.r  1(r  1he enrlh 's cl i r  ale fro|n nrarr 'n ladt chcnricnl
wasrcs. Mcleorobgisls havc known for a Iorr i l  l inc Lhal lhc t i l rLh l ]asscs lhrough
cyclcs of warnl ing au{l  cool ing. Thc eanh hirs bccn gra( lu. l ly \ ranl l in! l  s i rrcc thc
lasl  i (c agc occurred aboul 18,000 ycars a8o. Rcccnt ly,  howcver,  scicl l l is ls havc
Lreconrc 0warc of (hc IbcL that olrr  lcchrr ical / i r rdLrsl f ia l  c iv i l iz. l i { )n n1.y t)c cirusing
changcs i | l  lhc carth's.1lr l lost)hcrc t l ral  cor.rkl  nl lcr  lhe wcalhcr nnd lhal  lhcsc
chrrrgcs could bc vcry ( langc|(rus an(i  i f rcvcrsiblc

ouc problcnr is ozorrc def lc l i (nr '  Thc strak)sl)hcfc,  or ' t l l ) |cr . lnrosphefc ol  lhc
earth, corr lajns a laycr ( t  oTotrc 8as that f rolccls (hc eal lh l | ' ( )nl  lhc st ln 's har l  l t l l
u l l ravi( tc l  rnys, l lcccnt ly,  o, /onc con(cn0 at iorrs ovcr Anlalct i (a havc bccn d|1)p| ing
at an alarnl j rr i l  rnlc,  l lescarchcN havc t lc lcr l l l ine( l  lhnL a gI()uP ol  l l ral l 'n lnde (hcnl-

icals cal lcd chlo|1) l lLrorocarLx)ns arc f is inf l  i ion lhc ca h and ( lcsl I1)yirrg the oTor)c
A sccord proLrlcnr is lhc to.cal lcd gfccnholrsc cl lecl .  Cn x)n dioxi( le j rr  lhc

.rnr l)sphcrc f i rn( l iorrs l ikc lhe glass in a Srccnhousc, l icrccl l ing ol l l  cx(cssivc i l l l rnrc( l
rnys and acl i l r l t  as aD insulal(n 1() Drcvcnt hc. l  l ionl  csca| iDg al  l r i lht  wj lhoLlt
thc prolcct ion ol  the almosphcrc, lcrrrpcrat l l rcs on l l lc car lh rotr l ( i  fcach lhc ( 'x_

lrcnres lhcy do orr thc nnxm. l l  wc cor l t inue ()  bLr l  lassi l  l i rc ls lhc lcvel ol  c.rLx)n
dioxidc in thc air  nray iDcrea: ic to l l lc poir l l  whcrc i l  wi l l  b l . Ikcl  lhc en h .rr( l
, J L r ' (  i l  r ' ,  ! \ . r r n  I ' t  J  , l l r  ' ( _ ! l \  h \ r ' 1 ,

I t  rcmains lo bc scen wheLhcr lhis wanning trc|d wi l l  .onl inuc nnd i l  n),
whelhcr scier l l is ls wi l l  bc alr lc l (J do somclhing nbout i l  in l i ' Ic l1).vcr l  ( l rsnncr

irr  thc ncxr ccntury.

Distikguishing Fdcl fro,r, Opiriolr. The Anrcricarr wrilcr Mark Twnin orlcc saiLl,
"Gct your facls f i r  n,  and lhcn yolr  c in dislon Lhem as rrruch as yorL f lcasr. '  Twarn

was, ol  coursc, a h nnrie aD(i  l lor a scicnl is l  bLrt  hc ktrcw lhe im[)da[ 'e ol

idcnlifyirg Iacls. Indicnte whclher ea(h (rt drcse :,cnlcnces fcpresenls '1 lncl (i_) or

an opi ' rbn (0).

F l  Wcalbcr has always bcen of in lcrcsr ()  melr and wonrcrr.

2.  Mariner!  uscd l(r  fore.an lhc wcalhcr by nLrdyi l rg lhe \k)
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3. Lands rhat hrcrc dr id for cer l l r r ics havc bccr l  convcfLcd iulo g.rdcrrs wi lh lhc
use of i r r igar ion.
a. dry b. nn)isl

4. lron is a very ve alitu sLrb\l.ncc because i1 can bc Lrse(l in a grcnl nLrnber of

a. abundart  b.  many-sidcd

5. Wc uscd . ro1fe,/ to renrovc thc dricd painl.
a.  hardcn€r b. l iqucl ler

6. Thc r,roJl,rn of thc nrcunlainsidr was duc to lbc hcavy winds and rain.
a. bui lding up b. wcaring away

7. Thc windshield was trrilcfe./ whcrc lhc accideDl victiIn ha(i brrnpc{l his

.  
r .  broken into pieces h. hardcncd

11. The computcr has a word processing]4l.trry.
a. capabi i i ry b. dclact

9. No onc has cver inve]nle(l a perpclual fioli<rn nrachiDc; all nlacl]inc$ rcquirc
errcrSy !o kecp thcm goin8.
a, pcrmancnl 0.  s()w

Note-Taking Hints: Reriew

cood rrotc- lakinl l  ski l ls arc esscrt ial  Lo acadcrnic sl lcccss. To sh.I |crr  yoLrr ski l ls,
rcmcnrber lhe fol lowingl

l .  Prcrc. ld thc lcxlbook chaplcr whcDcvcr possi l r lc.
2,  During f ie le(turc,  aonccnlralc ou wri l ing dowD thc nlain poinls,
I  Usc abbr€vial i ( ) ls,  symbols, and shorlcned fornls olwo|t ls lo savc l ime.
4. Don't  woffy aboLrl  using f l r l l  scntences, pcr{ccl  grantrrar,  or corrccl  ol l l l inc

fo|m bLr!  nrakc sure whal yol  wri lc is co|nplctc cuough lo rcad.
5. Add.1s many sul)porl ing dchi ls (s ch ns examflcs, cvidcncc, arrd

explanal ions) as pL'ssiblc !o hch you Lrndcrsland artd rcntcnrbcr the nlaiD
poi1llr.

6. wri te clcaf ly sLr you can rcad whar you wro(c. Dor11 rccopy your rolcs.
7. Reread your nolcs as soon as possible af lcf  c lass. Fi l l  in anylbing you havc

left olrl and .orrec! anylhing thal is not l:lcar.
8. R€vicw your noles pefiodically, espccially bc{brc a ten. The more yoll

rcvi$,r', the more you will rcmcmber.

Take nores as you Iislen Io lhe leclurc "Thc wondcr of walcr." PracLicc lhc
skills you havc dcveloped in this course. Thcn use your nores 10 complclc lhc
nexl €xercise.



f 
!t6'

.1uar4Jlp 
rq llr^ uopernpa ue Bulllo3 .{{oq .8

lue-reJJrp rq IIr.M s.uoq rno ^loq ./
resM II!/d usruoM puE uaur leqM .9

,Hueq) nr.M slrqeq Buqpe s,aldoed.Moq .<
lUar4JIp Jq llll|1 uorlBJrunrrlrooJ ^^oq .,

lu aJJrp cq llt^,r uoleUodsuplMoq .€
pal o^ur aq nr^^ 1eql8urq1ruos .z

apprr cq llt^,r luql /.u5^ors!p rgl)uclrs p .l

suol)lparct o,uos a{pur ,,1 uorrpuFpul rno,{ 'sn 
".ijlH,I'^t#1f$:ftt#;j; s.q plnor rrlnJ.ql 3ul,!ro$l ,Moq ssnJslc ,, r8elup^pEslp u aq p1no,l1 arnrnj

iqlJo aSprlMoul p lulql I ,ued,{Lu Jod,, ,otojM J)uo orJJ!) joteto uBrlox.ql

SJNIOd NOISSn)SI(I

'plnbll &Dulpro us s!.ral9M lpllt s! lluDcl srqlJo erpr (rlput nql .€l

'ol9ulllr rql,l9trpotll ot +)u rate^ ,zl

splnblr loqlo ueql lr/uols sld)J pLrD stprq raleM .l I
'saztcjJ tl ucqM spupdxr l! teql ul splnbll rrqlo Jo lprld,.il s! lrte^ .01

'sruslup8to
tu!^rl ruo{ claer Illpu!:juo tlps s,LreDo rqt luqt,^rllnq stslluclJS

Ilr? ol llr)sal(j s!
.suutql Bunll

ll tsuuJnq tur^los lpsli^l(rn iLIl prllpJ sl ,r; ?M
'Jnlq ro LlnJ$ s! Iue.M Jo JOIOJ lDlnleLr Jql

'I

'sroP r)epns
pusl iql se lsn! s tllEI plrp srrlptunolll sprl J)ullns Lrpa)o JrU

'sluriurLLl 
J() silllupnb snouj.louJ JL el o) JJIe^^ Lrprro

.ueiJo 'tJI Ltr stslxi 4ll s,qup, [] Jo lsow
'arsJns t,quer rqt ]o squ$-rnql lnoqp srr^o) LrpDo .qI
'punotS.rrpnn 1()u lnq rlldsorule,qt ur punql sl ri)l€^^

9
.E

't

't

'z
.I

J
'Jrntrrl

Jtul sr stuarurlEls 8ru^rolloJ
' ar ntiaj a 4t 6u! p utt tstzpu n

'pJlprurlsJrr^o ,{llEnsn sl jtlp.M lo r)Ll|-,)rodrlU ,ql

rllt-irr uolteurroJul Jql ol Surpro))e (J) rsleJ ro (J)
)qt Io qJpJ lrqDq.M rurlurrlrp ()1 srlou rno,{ isn

(8I SurDrpJd



186 Predict ing

WRITING SKILLS

Predlcting

Onc goal  o l  sc icnce is  lo  prcdic l  r /hat  lhc wo d r r igh l  bc l ik(  i r  lhc lu lLrrc .  In
thc lo l lorv ing paragraph.  thc wf i lcr  I fed ic ts  th. l  i l  rv i l l  n) r r lc( l .y  Lrc possib lc  10 scnd
: l  le t ler  anywhcrc on car lh in  onc ( i i ry  ot  lcss:

,4.  few ycars l rcrn now, whcn yo!  wish Lo scnd an urgcnl  mcssngr,  )ou v l i l l
pufchasc a srandard lc(cr  lo fn on which you wi l l  w le  or  typc whalcvct  yoLr
havc ro \ ry .  A1 the local  of f ice the form wi l l  be fcd in to d Drachinc which \cans
lhe nrafks on thc tapct  and (onvcns lhcnr  i r r lo  c lc .Lf ic . l  s ign. ls .  Thcsc wi l l  t ) r
radioed up lhc r rc i r$t  rc l .y  sarc l l i tc ,  roulcd in  the approf f i . tc  d i re. l jor r  ( )Lrr ( l  lhc
Ea(h,  aud p ickrd up at  lbc dcsr innt ion whcfc thcy are r r lxx lLr(c( i  ( )1r  r  L) l ink
forn l  idcrr t ica l  wi th rhc onc you inscr i l rcd.  The l rarrmiss iorr  i (sc l l  worr ld  lnkc i r
f ract ioD ol  a sccond;  thc door ' to ' ( loor  dc l ivery rvould cxtcnd lh is  l i r  c  lo  n 'vcr . l
houfs,  l )ur  cvcnl l ra l ly  lc t lcrs  should ncvcr  lakc rnor t  LhaD n dny bc lw(crr  i rny lwo
poir ts  { )D Lhc E.r lh .  Thcfc nrc,  o l  coLrsc,  f roblenrs o l  pr ivn(y,  rv l t ich nr i j th l  l )c
$ lvc( l  l )y  ( )bot  h i rnr l l i r rg at  n l l  sLagcs o l  thc ofcrn l ion.  Howcvcf .  cvcr)  lhc o l (1-
sty lc  bLr lnan poslmcn havc bc(n krrowrr  lo  11i ( l  lhc r r r . i l .

Af lhr l r  C Cl . rkc,  la1t l i l$  o l  th t  lL t t IR:
Att lt1,lIitr i,tu tltc !.inrilr d/ l/rf P.\'vl,/r'

( N c w  Y o r k i  I I . t ) r /  6  R o \ v ,  1 9 r ) : ) ,  p .  1 9 5

Nor jcc how thc prcdic l ion i : i  nradc iDtcfcst ing ar l ( l  convin( j r rg [ )y  l )o lh thc dc l . l i lc ( i

descr ip l ion of  how lhc systcnl  wi l l  work aud lhc ( l iscrrss ior l  o l  a  l )o lcn l j i r l  l i11)L) l rnr
rhal  Nigbt  af isc.  Notc a lso Lhe ust  oJ lhc lu l r r rc  lcDsc wi th Lt  /1 / .  Ihc r l lo( ln l  r1 'd/ / / , /

ind icalcs thc hypothr l icn l  nat l rc  o1 lhc p| . ( 'd ic l io l r , .n( l  , r i r r r  j \  Lrs( t l  t { r  cxpress
possib i l i ly .

Thc cxamf lc  fara! raph begiDs wi lh  Lht  i r r l r (XlLr . lory phrasc,  , '1 / !w vc, r / r  / iDn
,rw. Orhcr rransitiorr rvords for predicring jnclLr(lc tvcnt nllr. i]1 llt! littttrt, lltattttlll,
Ldter. dfkr n while, 11c10]" lon!, and one ddy.

witi g a Plediction

Wrile a paragraph on one of lhc Discussion Poi s. lmaginntivc or crcarrvc
writing docs not demand suppoling nralcrial lo "provc" . foinl Ho\'!evcr, any
concrctc cvidence you can providc will make yolrr parrgrtlh rorc cffeciivc or
more bel ievable. For cxamplc, i l  you predict  rhal  mer and women wi l l  dress nl ikc
by lhe lwen!y- l i rs l  century, you can suppof l  yourclaimbypoint ingout Ll tal  $ 'ome rr
alrcady wcar pants, sui t ! ,  and l ic! .  Thcn orake sure yoLr dcvclof lhe paragrafh by
giving dcrai ls or exanplcs. Your conclusior l  could sum r. l r iTc lhc nain idca ol
exprcss a waming or hope fLrr thc Iu!ure.






