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 the Laboratory 2eCaleulations for

1.2 Exponents and scientific notation 3

Solution 1.2
a) 02884 +283g = 2858849
The sum is rounded off to show the same number of significant digits
1o the right of the decimal point as the number in the equation with the
fewest significant digits to the right of the decimal point. (In this case,
the value 28.3 has one significant digit to the right of the decimal point)

285884 g is rounded offto 286 g

34cm X 8.115¢m = 27.591cm?
The answer is rounded off to two significant digits since there are as
few as two significant digits in one of the multiplied numbers (3.4 cm).

27591 em’ is rounded offto 28 em?

12L+0155L=7742L
The quotient is rounded off to two significant digits since there are
as few as two significant digits in one of the values (1.2L) used in the
equation.

7.742Lis rounded offt0 7.71

1.2 EXPONENTS AND SCIENTIFIC NOTATION

An exponent is a number written above and to the right of (and smaller
than) another namber (called the hase) to indicate the power to which the
base is to be raised. Exponents of base 10 are used in scientific notation to
express very large or very small numbers in a shorthand form. For exam-
ple, for the value 107, 10 is the base and 3 is the exponent. This means that
10 is multiplied by itself three times (10° = 10 X 10 X 10 = 1000). For
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2 CHAPTER T 5c: i notatin and meeric prooes.

spe cell weighs Q00000000005 . iy the 3 ad the § are sigeiScant
digies. The 11 7m0 peceding these numerals ar: sot sigeiicant.

Solution 1.2
3) 02849+ 2839 = 285889

Problem 1.1 How many soniécant digitsare thereincach ofthe gt
folowing massumsments?

3) 300100000bp
b a0motg

o 00w

205884 gl reunded off o 286

b) 24emx&115en= 275910’

§ The arcwer s rounded of 1o two sgnicant dighs snce there are 25
Solution 1.1

3] Nosmber of sigrficant igh: 4 they ar: 3001
b Nasmber of signficant dighs: 3 they are: 304
Q Namber of signiicant dighs 3 they are: 210

21591cm’ s rounded offto 28em’

d 12L-0188L=77aL
The quotient is rounded off 1o twn signficant dighs skncs these are
2 fow as two its in one of the vakaes (1.2L) used In the.
111 Rounding off significant digits in calculations e
‘When two or more meassrements are nsed in o culculation, the result can
iy be as sccunte as the least precise value. To sccommedate this neces-
sity, o 1 8 compation

72420 s ounded off 0 771

12 EXPONENTS AND SCIENTIFIC NOTATION
An expancat is a mumber writizn sbave wd 10 the right of (and smalles
i o

P g
bare will help desermine the extent 1o which 2 samerical result shosld be
rounded of,

Exponents of bese
express very large e vy small umbers in 8 shocthand form, T exam-
Pl foc he valoe 10%, 10 he B and 2 s the exponen. This mesns hat
10 i malipled by itself heze Smes (10° = 10.x 10 X 10.= 1000, For
‘mambers les than 1.0, 5 negative expanentis wed t express values 45 3
recipmel of base 10 For example.

Guidelines for rounding offsignifiant dighs
1. Whenadding or 5-bractiog mmbess the s shoukd be mundad
sgnficant dgts o the gt o

Fart dgrto e rghtcf e decimd.
2. When mdticyiog o chacing rmbess the msu ould be mundad of

Problem 1.2 Perform the following calculstions, and express the

121 Expressing numbers in scientific notation
o express  mamber i scinific noation:

Ithe preceding bax
a) Qzs4g+203g L
b 34emxantson c
@ 120xaisst rginal paseie.

¥
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bid a saftware engineer for a computer comginy might YOUR EDUCATIONAL
in commin, but bath, if bilingual, can work for enter-

Meresis. Their language skills will eventually come inio PREPARATION

Mithough the hetter their language skills, the mare effic-

fill Be, it"s mot expected that they be fully Musnl. Unless,
of important documents is required, an ahility W com-

il with semsitivily Lo the other culture will usually suf-

bign Lubesls sre vabuied abivwes their language Lalents,

Bl i thue Faresign seervice musil pass & i L

hing from pap culture 1o pulitics, economics o English.

i language. Yel a fireign language is a real assel when

feryvice, and those who meet the other i

iz Tanguige skills as well,

Amather sxsmple wisild be the recent college graduate hited by a manufac-
turing firm wilh concerns in Asia. This student magjored in languages of the Far
Easl and is exciledly expecting 2 tramsfer b an overseas posting. Chances are,
though, that transfer wan'L be Fartheoming ntil the new hite lears the ropes.
of the carmpany stateside and underdands s foreign mission. The empluyes Meally, the acquisition of a seconil ar third—or even fourth—language shold

wanls mure from its workers thas a good command of a foreign Tanguage.
S, if you ure worried tht your Timited lnguage abilivy will limit you, Telas,
I adeitian o your sguage ability, you mast likely have expertise in anather
ared, such us compulens, seience, math, or writing. s thal supertise that will
et you hired. Mast jobs tht ask for  foreign Tanguage view ihat Lnguage as

a ecandary requitement. In Facd, mast ermployens don'L wast b hire sumeone
whase anly skill is language. Your knowledge af anuther lamguige s an added
bemefi; in must cses, 3's ot all thal’s going to lasd you the jab.

beggin al an early age. A variely of experts, from linguists b learning peychl-
st il oehers, hive revearchend how childnn acquire language, Mast resaarch
suiperts the theoey that the yeunger you are, the eatier it is o learn & language.
That said, if you weren'Lasposed Lo mare than oo langusge s & child, chances
are you started learning your secand larsguage in a required high schocd Span-
isch or French class and stutlied that language for two o four pesns, That's Fine
yout {raining s progress from thers,

Even if the high schial stulent ien't thinking in terms of 2 career, sladying
4 secomd banguage can improve schigvement in malh sni English snd can raise
entrance exam scores loo—3 ATs, ACTs, GREs, MCATS, and LSATs. Research
conducted by the Modern Language Association bas shown that math amd ver-
all SAT scores climb with esch additional year af fareign languags study
which mens that the longes sudents sudy a forsign baguage, the stronger their
skills ko succeed in sehoal hecome. Studying a foreign lnguage can alis
imprave analytic and interpretive capacities.

CHODSING A LANGUAGE

Befimre looking 24 the aptians for furthering your language education. Jot’s back-
track a fitle, How dis you decide which langisage ar languages 1o sudy? In high
schoul, you mright oot have had much chice. Latin or French, Spanish or Ger-
man, Bul whee it cones time for college or a private bnguage raining prgram,
the chaice it yours. I most cases, this chirice can be hived langely an your per-
somal inlerest in or =ffinity for o particubr language, You should als keep in
mind the Lype of wark yau wish Lo pursse.

3
MecGiraw-Hill's Terms af Use
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imsceutical company and 3 sillware enginesr for 4 compUteT comgany mighL
appear b Bave nothing in commem, but Fath, mgual, can work for enter-
S WAl e Mterests. Their language skills will eventually come it
) 1 BUSIS  Ahough the hetter thei language skills, the mare effec-
LS IS Sl e il e, i's mot expected that they be fully Maent Uniless,
For 58, N of important documents is required, an ability 1 come
e Iy Sl with sensitivity 1o the other culture will uwsually suf-
Fce. a0 esiigm Lademts: ame valued shove their language talents.

- 'h'lllm:ﬂllm, itsmsm the: foreign service must pass 4 rigorous entrance
from pap cull i poditics, ecomamics t English.

BL U i e g lamgruzge, Yet 3 fomsign language is u real asset when

YOUR EDUCATIONAL

PREPARATION

SR i P B service, and thase wha meet the other requir
i el S0 e R i eigrm languagre ekills s well,

b e the recent college graduate hired by a manfac-

R FEARGRE-

& kecanidary requ
whase anily skill
bemefil; in musd ¢

(72 i

Meally, the acquisition of a second ar third—or even Fourth—language should
besgin st an early age. A varisly of experts, from linguists b learning psychil-
ggists il oehers, harve reseanched b chillnen acquire language, Mast research
suqpparts the theory et the younger you are, the esser it s o learn a linguage.
That said, if you weren'texposed Lo mare Lhan oes langissge as & child, chances
are you started learning your secand language in a required high schaol Span-
iih e Freenich class and studied that languagge fir bwa Lo four yeans, Thal's fire
yuest Lraining can progress from there,

Evem i the high schoal student or't hinking in terms of 2 caree, sadying
4 sl lang e in enath snid English snd can rise
entrance esam scores - SAT, ACTS, GREs, MCATs, and LSATs. Research
eimaducted by the Misdern Langusge Associatian bas shown that math snd ver-
bl SAT scores climd with each additional year af foreign languags sludy
which mesns tht the longer sludents siudy & foreign lguage, the sironger their
skills s succeed in sehoal became. Studying a foreign lmguage can alio
imprave analytic and isterretive capacities.

CHOOSING A LANGUAGE

Befire linoking o the aptins for furthering your language education, bet's back-
track a fittle, Herw dis you decide which langusge o languages @ study? In high
schoil, you wighl ol have had mch chiics. Latin o French, Spanish ar Ges-
as, Hal when it comes Lime for college ar a private lguage training program,
the chaice is yours, In miost casss, this chiice can be bised largely an your per-
scmal inlerest in o affinity for & particular lasguage, You chould 2l keep in
mrined the Lype of wark you wish o pursse.
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ind 2 waftware enginser for o compuier company might
i commyan, but bath, if hilingual, can wiek for enter-
ferests. Their language skills will sveniuslly come into
Abhough the hetter their language skills, the mare effec-
ill b, it's mot axpected that they be fully Musnt Unless,
of impuertant dicuments: i required, an ahility b com-
il with sensitivily to the uther culture will wsually suf-
g talesits are valued above their language Lalents,
e i thes Fareign ervice must pass 4 rigurous entrincs
thing from pap cullare b pofitis, ecenamics o English.
iign language. Yol a foreign language is a real asset when
service, and thase wha meet the other requirements have

the available options and the ¢ eigm languaye skills ax well.

the available options and the

the available options and tha

ara: » EFL learners generally = rkers. tham a good command of o foreign Lnguage.

il b the recent collige graduate hired by @ manufac-

e amil understands its foreign mission. The employer

fied thast your Timited languige ability will limt yon, relax.

are: » EFL learnars zenerally 5 Fangusge hility, you mast liksly have expertise in anather

s

, stience, math, or writing, 1% thal expertise that wil
gac,nmd BRI thus sk fo s Fori s view ot bangiges s
a secandary requirement. In facl, mast employens don't want 1o hire someone
whesee emly skill s langsge. Your knowledge of muther lnguage is an added
bemefil; in must cases, iUs niet all that’s going to land you the job,

Carsers in Foreign Languages

YOUR EDUCATIONAL

PREPARATION

Wleally, the atquisition of 4 secand ar third—ur even fousth—language shiald
bresgin sl an early age. A variely of experts, from limguists b leaming psychal-
rgists il others, bave revsarchid bow chiliiren acquire language, Mast rescarch
sagpperrs the thesory Urat e younges you are, the ester il is o Jaarn a language.
Thiat s, if you weren'texposedd Lo mere than oae langusge a6 @ child, chances
are you klarted learning yaur secand language in 2 required high schacd Span-
i e Freench class and studied hat language for tver o four yeans, That's fine
yvast Lraining can progress from there,

Even if the high schoal student isn't thinking in terms of a carcer, sadying
a second Lmguage can imprave achievement in math and English and cum raise
entrance exam scures oo—SATs, ACTs, GREs, MCATS, and LSATs Ressarch
cimducted by the Midlern Langaage Association b shawn hat math snd ver-
Tl SAT scores climb with each sdiitional year af fareign language study
which mizans thal the longer students dudy a forign languayge, the stronger their
skills o succeed in schoal hecame, Studying o foreign languige can s
imprave analytic and inerpretive capacities.

CHODSING A LANGUAGE

Befisre linoking o the aptians for furthering your language educatin, Jet's back-
track a ftdle, Herw dis you decide which langusge ar languages o study? In high
schonil, you might mot have had much chuice, Latin or French, Spanish ar Ger-
as, Hal when il comes lime for college o & privale baguage traiming prigram,
the chrice s yours, In most s, this chiics can be bused Targely on yaur per-
sl imleresd in o affinily for @ parbcular lasguage. You shoell 316 sep in
erined the Lype of wark you wish b pursss.

3
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Mipw more than ever the Uniled States hax comlacts all ever the globe. Pro-
Feessiemuls in every fiekl e o variety of languages o ensre effeciive inderna-
tional relations,

Do yoous live in n area where an employes hilingual in English and Spanish
would be valusd, nie matier the job? Then the choice is obviows. IF you™ve.
thaughit ahoul purasing 2 profession invelving some sart of exportimpert trades
with Central ar South America, again, Spanish—and perhaps Partuguese-
woulkd be the lagical choice.

Arubic, the language: of much of North Africi and most of the Persian Gulf,
i heinyg offered by more and mones universities. Government workers, business
pecple, medical prifessiveals, snd leachers wanling b work in the Middle Eud
woulkl benefit from proficiency in Araric,

Hesbrew is el official liguage, and alibough English is widely spaken
there, workers are expecled o be Nuent in Hebrew.,

French i the wfficial language not oaly in France bal in parts of the Arab
workl, the Affrican continent, and the Caribhean. French is key o 2 bady of
important scientific literature encompussing mathematics, physics, bikogy, =nd
chemistry, and to the study of ierature, filns, and flmmaking.

Itatiun interests sbadents of religion, music, opera, arl, or archilecire. laly
anid the Uniled States also share 2 fruitful trale exchange, making lalian a use-
Tul lamguage b master.

The former Soviet Union is now wile apen for trade and fior the exchange
of technical and scientific knowledge, To compete successfully and i keep
ahreast of current developments in that part of the world, the mastery of Rus-
siam s cruciil.

Clermman is the language of science, particularly engineering, nal anly in Ger-
sy but in Scandinavian aml Eastern European countries as well. In addition
10 the cultural interest in Cermany, rade is 2l exeasive,

Chinese presents the higgest challenge 1o the American studest, s spaken
by mare than one billion people, but i wees and thoasmids af characters ans
difficult s master. Enrollment in Chinese langusge programs s on the rise,
huwever—nat only in the United States but in China, Tuiwan, Singapore, snd
Hong Kong.

Jupsanese is more and mare  language for Arnce and economics, Today it
i emes of the most popular languages smeny Americen studenls, vulside the
Rarmance langusges.

Partuguese, Swahili, American Sign Language, Navajo, and 121 other lan-
guages are sl aught in American high schools, colleges, and universities.

Eamillment figures: show the pepulirity of the different languages. Tible 1.1
sismmarizes the resiults of the Madern Language Association's Gl 1998 survey
uf fareign lmguage registration in LS. institations of higher education. 1t
Teflects respoases from 924 two-year colleges and 1,543 fouryear nstitutions.

ezzionale in every field use a variety of languages to ensure
effective interna-tional relations.Do you live in an area where an
employee bilingual in Englizh and Spanizhwould be valued, no
matter the job? Then the choice iz obvious. If you'v

essionals EETFRFHNEEEHET. BETRERRE.
ETETFEIH Spanishwould # 8 T LBW. FdSfElE
EY? REEEEEIN. OR—E

UNIVERSITY LANGUAGE PROGRAMS

Depending om yuar majer, univensity requi fior a hachelurs degr

ally include 2t least bwo semestens of a language. Bul if you want o masier a
lamguage Lo use it 2 3 primary ot secondary skill in a job, you'll need mare
than two semestens of study. The find two semestens of a college bnguages pro-
gram generally cover grammar, Fram the thind semester onwand, atleation
maves s reacing and writing,

10 important s spread your Language karming aver the foor yeans you spend.
in collage. 1F you fulfill the language reguirements for your degree sarly on, al
the fourth semester, sy, you risk kasing yoer kills over the next twa years. For-
eign language retention weakens aver time, The s adage “use il or s it fits
well bere. Make sure the univensity yiu enmoll in offers enough counes i Gl
o schedule for Four years, even i yuu are magocing in another subject.

fs)
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Carzers in Forsizn Languages

TEACHING LANGUAGES

Tesching languages is pechaps the first cxreer path 3 foreign language afi-
citesad wold think b0 travel down. Mot af us have been exposed (o language
teaching in school, and it could very well be this sarly exposure that inspires
scnmecne Lo purses the field.

Whiles you may anly vagely usderstand the other areers apen to pecple
with a Tanguage background—at least until you Ferish (his bosk—teacking is
smeting knuwn, somelhing Familiar, To mary, itk very sttractive lfe. Teach-
ere uequire u hody of Enoededge and exchange ideus with sudents and with
uther teachers. Good teachen: ofien remark thal they learn as much From their
stuclents as their students learn from them, Language tsachers also have an
ailded banus of continued apporunities for travel and cultural exchange.
Depending o the selting, leachers afien wark a sine- ar tea-month contract
and s their amyle surmer vacatives fir mare travel o study.

Good Eangusage teachers impart an excilement o their students, Same fie-
eigm language students will just be fulfilling & high school or cillegs languige
Tequirement, but many othens will be pursising the lasguage mare serivasly
and enjoying it A taste af French or CGerman ar Spanish and the culture that
s alcny with it might be all o student needs & pack up his or her hackpack
and g on b0 a discount ticket Internet site, Good langiage achers fuas sot
vy on the language bl on the culture and the talerance the study af it fnstills.
Thase wha chiase to speak another language and learn about other pecies are
usually sensitive 1o and appreciative of differences in lifestyle. In fact, it's the
cultural differences rather than the similarities that make leaching language 5o
altractive.

With the growing focus in this country an istemativas] usiness and trade,
foreign language acquisition is increasingly important. Althoegh many studeets
in Narth America will never seed (0 e a language outkide the classruam, more
and mare pecpile will he entering careers thal require a second language, if sot
i primary skill, then certainly s o secaniary ane.
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Callege and Unkrersity

than courses outside school hours, they neceive Full Ticemsurs if they have pro-
gressed satisfactorily, Under ther grograms, college graduates who do not meet
Ticemsure reuinements need 1o lake only those courses they lack, This my take
tme o Ly semestens af full-time sdudy. Stales may issee emergency licemses
o inclividuls whi do nol meet the requiremends when schools cansol atiract
entusgh quadified teachirs Lo Gl positions. Programs that grant a masder's degree
in edcation as well s a license are aviilabile.

Frr sesveral years, the Natianal Boand for Professions] Teaching Standands
haas offered voluntary mationsl certification for teachers. To become nationally
certified, leachers must prove their aplitude by compiling & portfalia showing
their wark in the classroom and by passing a writien evaluation of their Leach-
ing knuwledge, They may become certified in one of seven areas. These areas
re baasecl an the agee of the students and, in sme cases, sibject area. Far exam-
‘ple, leachers miy become certified o teach o foreign Langimge o sarly adles-
cents (ages 11 1o 15) ar as early childbood generalists. Al stales recagmize
natioeal cerfification, and many slates and sehio] disiricls give leachers bald-
ing matienal certificstion special hensfils. Bemefits typically include higher
saluries nd reimbursement for continuing education und certification foes,
Additionally, many states alkow nationally certified teachers o carry a ficenss
From ome stale o anather.

The Natimal Council fer Accreditation of Teacher Education currently
aporedits miore than five hunired teacher education rhe United
Stiles:, Four-year colleges Lypically require sudents o wait wntil their sopho-
mare yesrr before apgilying for admision w Leacher education programs, Aspis-
ing secomdiry schodl leachers either major in the foreign Language they plan L
teach while also taking education courses, or major in education and ke
cuunes in e fireign language, Must rograms require studenis (o perfirm
studdent teaching i ip. Too mintain eacher education pri-
grams ane naw required Lo include classes in the use of computers and other
technoligies.

Many sates niw offer prafissional develapment schosls, which ars part-
nerships helween universities and elementary or secondary schools. Students
enler thess pne-year prigrams afler commpleting their hachelor's degree, Pro-
fiessicmal develoqment schouls menge theory with practios and allow the sudent
1o experience a year af aching firsthand, with profesimal guidance,

Teachers may became administrators ar supervisars, athough the numher
of these pasitins is Hmited and cormetition can be intense. In sme schicl
systems, highly gualified, experienced teachers can hecome seniar ar menioe
teachers with Figher pay and additivns] respunsibilities. They pdde and
asiist less-experienced teachers while keeging most of their ewn Leaching
respunsibilities.

Mot college and university faculty fall int one of four acadenic ranks: pro-
fsserr, ssncisle qrofissar, wsdstant professor, and instrucior. Thess pasitions
are usually comsidered b be lenure-track positioes, A small numiber of faculty,

Careers in Foreizn Lansuages

"

called lecturers, usually are mol an Che benune track. Most facully membens are
hired as instructors or weislnd professars,

Four-year colleges and universities usually consider docloral degree hoklers
Firr Full-time, tenure-track positions bul may hine master's degree hulders or
toctiral candidates for certain disciplines, such = foreign languaes and the
arts, or for part-time and temparary jobs. AL two-year colleges, master's degree
hokders fill mest full-time positivns. Hawever, with increasing competitica for
aavailablle jisbs, instilutions can be mone selective in their hiting practices, Mas-
Ler's deggree hoiklers oy find it di ficult o dbtain emplkyment as they are passed
uver in I.nur ol L.md.ll]aLnei balding a Ph.D. Some PhoD.s extend or Like new

il they are unabe U find a B ¥ jah, Mot of thess
a]'rrxvinunmhc offer a noeminal salary.

Doctoral pragrams Like an aversge of four b sight years of full-tme stady
Beyued the bachelor's degree (including Hme spent completing o mister's degree
aand i dissertation), Some programs, such as thss in the humanities, Like lmger
1o complete; others, such as thse in enginserinyg, ussally are sharier, Doctaral
programs include twenly or mere increasingly speciatized courses and sermi-
nars plus comprehensive examinations on all major areas of the field. Candi-
dates sty musd compilele 2 dsserlation—a writiem repurt af’ original ressanch
in the candidates majer field of study. It sets furth an original hypathesis or
propses o mudel and tests i, Students in the natura] sciences and engineering
wsually do labaratary woek; in the humiies, Unsy study cmguu] documents
and ather published material . The dis ler the g i one
o move Sacnliy advisoes, weually takee e or by years. of full-Hae work,

A majar step in the traditions] academic career is atlaining Lenure, New
temure-track facully are wsually hired as instructons or assistant professars and
sl werve o certain perind (usually seven yeurs) under berm contracts, Al te
end of the contract period, their record of teaching, research, and overall con-
tribution ko the institution is reviewsd; tenwre is granted if the review is favor-
ahle. Acconding o the American Association of University Professors, in
199894 ubout &5 percent af all Full-time faculty held tenwre, and shout $6 per-
vent were in lenure-track positivms. Those deniied teaure usually must leave the
inskilutian.

Tenured professars cannol be Fired without just cause and doe process,
Tenure protects the facully's acudemic freedam—their ahility b each and con-
st research withoet fear of beimg fired for aivocating unpupular idas. L alsi
gives both Faculty and institutions the stshility needed for ch amd
teaching and provides financial security for Facully, Some instilutions have
alipled. review palicies guing evalutivn af Fculty,

The number of ienure-track positions is eqmt.lml o decline as institutions
seek Mexibrilily in dealing with Fnancial matters and changing studend interests,
Institutivns will rely mare heavily an Hmitsd term contracts and part-time fac-
ubty, sérinking the Lokl pood of lenured faculty. Some institutives offer limited
term cantracts b prospective faculty, typically -, three, or fve-year full-
time comtracts. These contracts may e terminated or extended at the end af the
periol Instilistions are nol sbligated b grant lensre Lo thess contract holders,
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