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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 .



'ir-1p ue sr pa15 7
sr.rrr,rsqni sn,,r.r.wnrr ,re i'n1ri p,,o.nrnrlu .pp,t .;4dor .l

,\t

il()p s! ruo ls.tg rLII i)l^lr o,rr! rulrrds q)er p.," 
"rr,, 

^r,rt'r, ,"rJ:|ji] :.:;
-rrpun 1rclrDrurss l?lr Jo rrurlLrrs LI)er ut sozpt 4[pads pub lbrzlra, qulttlltuzpl

'stuz|ta atqlssod lltt
'tatduntt 

luo b tuatJod ar aras tsatl :aDN

fel

,", I i: r,iii : I ,, ̂*"" | ,o)drrP I
LPJo atduexe up_J

rp).uosuP)t f Pi 'g!l

I n*""uf { 'q"lriil 
} ",e,r"e ( pourssPt)J 

|. ,q.l",ij

N3C OI f,ICI)!IdS WOUJ 9NITJISSV]f,

Is:uoaartl'] ..,"re."r. j "ffi| "",u, ",",,,u, L s,o^rj

f pdnorgl

{',*,iili!J - 1,,,f;:* | I prrIFrPpJ 
frq ptnorl

f *"-:l,h'::Jj) rpv'os*,,.l i ,i'^'# 1 -""^
| ..,".",, 1 | prsuPx? | t i,""'J

1 ."::l; | 
*' 

1 J,T'l:jE I
L *'"'',^'pJ L Prulssenj

SICrl:IdS Or.rvuqNa9 wouJ gNIICrSSyltr

Io ts t^rxa4t.tdutn o 1ox

.se8 e se

'lVUg

su"Qllod aJ 4uas

t 8ur.{Jrssel)



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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l2 classifying

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.
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