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The Story
Matters ••• 
Young EmilyDickinson excels at.
schoo.l,especiallyin Latin,science,
and writing. Dickinson even takes
the then-unusual step of attending
colleg.efor ayear, but she finds
its strict rules unsuited to her
creative energy. 

As an adult, she spends less and
less time in public. After the age of
40, she dresses only in white. She
does not travel and chooses not
to meet most visit.ors. She .spends
much of her time writing, eventuall.y
producing,1,800 brilliant gems of
poe.tty.. She ls a literary pioneer
t:hough few people at the time know
it. Only 10 of her poems ever appear
in print during her lifetime.Only in
death is she recogniz.e.d among the
era'smany women of achievement. 

451 



1 

During this perJod, many men 
and women, includ,ng whites 
and African Americans, 
worked ro abolish slavery. 
Other people wanred to 
reform laws andcustoms 
that limited women's choices 
and created harsh conditions 
for the poor and people with 
disab1/it,es. 

Step Into the Place 
MAP FOCUS Oneofthemain 
reforms people sooght 1n the 
mid-1800s was the abol111on of 
sla~ery. R formers also tned to 
help enslaved people escape 10 

frttdom 1n the orth or outside 
the country. Some of the routes to 
freedom are noted on the map. 

!W(Jll('S 

f0tpeoplt 
II)• IOncdl)fslll'tfyl 1tC 

2 C IT CAl HIHICIHG 
!pewfatlng Why do ~ou rhli 

•It ,ritd10 
pptnq Nh n 
,:,,thtrn suie' 

PACIFIC 
OCEAN 

ATLANTIC 
OCEAN 

- Sla ,~hold"'g reg ons 
Non-\la>~hold1ng reg,ons 

Underground R.J lro;id route 

- 1860 boundMy 

Gull of Mu/co 



- - - -

~ . Texas Essential Krtowle~ondSkrfils 
'-'.... 1 A l~nlify the maior em and events in U.S. 

Mtory lhroogh 1877, induding colonizalion, 
r!!VolUllon,drafting of lhe Declaration of 
Independence. aeatron and raaficat1011 
of lhe Coostiru11on, religious revivals such as 
th~ S«nnd Grea1 Awakemng, early republic, 
the Age of Jadson. 11,-estward ~nsion, 
reform mcwements, se«iooalMJ, (JVJI War, 
and R«onstru<tion, and describe their cau% 
andefferu. 
22B Desmbe tfle conmbuuons of significant 
polJttca~social, and military leaders of the 
IJMed Stites wch as Frederick Douglass, John 
Paul Jones, James Monroe. Ston.ewarJ Jackson, 
Susan a Anthony, and Elizilbeth Cady Stanton. 
24B Evaluate the impact of reform 
movemen.ts, mdudmg edurati011al reform, 
temperance. the womM's rights movemenl, 
pnsoo refotm,abofitlon, the labor reform 
mll'lemmt and care of lhe disabled. 

2SB Oesoibe religious motJYahon for 
immigratron and ,influence on social 
moveme.nts, indud1ng the impact of the 
ilSt and second Great Awakenlngs. 

26A Oesaibe developmelll5 in arl, mu11c, arad 
bterature lhal are unique to Amerfcan culture 
such .is the HudsonRIVtf School artists, John 
James Audubo.n, 'BattleHymn of theReputJlic; 
IJartSCefldentalism, and odmcultural activities 
tn the hr.story of the Unrted Sw es. 
26( Analyz.e the relationshipbetwttll fine 
arts andcontmuity andchange in Lhe Amerrcan 
wayofhft. 

Taking Notes: Identifying 
As you read, use a diagram like this one to 
rdent,ry the reformers' contributions. 

IT MATTERS BECAUSE 
Developments in the early 1800s helped shape the social and 
cultural fabric of the United States. 

Religion and Reform 
GU !DING QUESTION What was the effect of the Second GreatAwakening? 

In the 1800s, some Americans began to fear that the country 
was becoming too secular, or not religious, and began a series 
of religious meetings called revivals. Reverend James B. Finley 
described an early nineteenth-century revival this way: 

PRIMARY SOURCE 

,, The noise was like the roarof Niagara [Falls]. The vast sea of human beings se~.to 
be agitated as if by astorm.. .. Some of the people were singing, others praying, so~ 
crying for mercy. .. . While wi tnessing these scenes, a peculiarly strange sensation, ~ 
as I hadnever fe lt before, came over me.My heart beat tumultuously [violently], my kle.S 
trembled, my lip quivered, and I fel t as though I must fall to the ground.'' 

- from Autobiography ofRev. James l 

At this time, people traveled great distances to hear preachers 
speak and to pray, sing, weep, and shout. This wave of religious 
interest- known as the Second Great Awakening- stirred the nation. 

Also at this time, a new spirit of reform took hold in the 
nited States. This spirit brought changes to American religio 

education, and literature. Some reformers sought to improve 
society by forming utopi,as (yu•TOH•pee•uhs)- communities 

Reformer Contribution Centent Vocabulary _ _ 
• revival • normal schoolIGT:i~~~~ :=>1 l 
• uto,pia • civil disobedlend 

jDo~~he~ • temperanceI 

https://movemen.ts
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t,Jsed on a ,·ision of the perfect society. Most of these communities 
d not last. A few groups, such as the Mormons> did fonn lasting 

ommunities. 

The Impact of Religion 
Attending revivals often made men and women eager to reform 
their own lives and the ,,·orld. Some people became involved 
m mi~sionary work or social reform movements. Among those 
moYements was the push to ban alcohol. 

Connecticut min ister Lyman Beecher was a leader of this 
moYement. He wanted to protect society from «rum -selling, 
· · )mg folk. infidels, and ruff-scufr. Beecher and other 
erormers called for temperance, or drinking little or no alcohol. 

They used lectures, pamphlets, and revival-style rallies to warn 
people of the dangers of liquor. 

The temperance movement persuaded Maine and some other 
tes to outlaw the manufacture and sale of alcohot States later 

epealed most of these laVi-1... . 

Changing Education 
Reformers also wanted to improve education. Most schools had 
Huie mane)', and many teacher~ lacked training. Some people 

posed the idea of compulsory. or required, education. 

Religious rev ivals could attract 
thousandsof people for days of 
prayers and song. 

► CRITICAL THINKING 
naly1ing Images Who are the people 

standmg and silt ing on the p!atform1 

..mp•r•nc• drm~inQ hllle or no .ilcohol 

lecture d \pl'ech mPanl 10 

!Drov1dP mformdt1on, ilfntlarto wlMt 
1e,1chr1 pre\f'n 
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This pimire shows students witlt 
hearing impairments receiving 
specialized instruct,ion. The ed11ca,tion 
ofpeople with disabifities greatly 
advanced during the earlyand 
mid-18ots. 

SKILLS PRACTrCE 
·orcls on cards.Draw 

oshowwhat 

normal school astate-su,pported 
schoolfor training high school graduates to 
ecome teachers 

456 The SpmtofRelo, 

In addition, some groups faced barriers to schooling; Parents 
often kept oir1s at home. They thought someone who was likely to 
become a "~ife and mother did not need much education; Many 

hools also denied African Americans the right to attend. 
Massachusetts lawyer Horace Mann '\>\ras a leader of 

educational reform. He believed education ,,vas a key to wealth 
and economic opportunity for ail. Partly because of his efforts, 

in 1839 Massachusetts founded the nation's first state-supported 
normal school - a school for training high school graduates 

to become teachers. Other states soon adopted Mann's 
reforms. 

New colleges and universities opened their doors 
du ring the age of reform. Most of them admitted 
only white men, but other groups also began 
win n.i ng access to higher education. Oberlin 

ollege of Ohio> for example, was founded in 
1833. The college admitted both women and 
African Americans. 

Helping People with Disabilities 
Reformers also focused on teaching people with 
disabilities .. Thomas Gallaudet (ga•luh•DEHT) 

developed a method to teach those with hearing 
impairments. He opened the Hartford School 

for the Deaf in Connecticut in 1817. At that same 
time, Samuel Gridley Howe was helping people 

with vision impairments. He printed books using an 
alphabet created by Louis Braille, which used raised 

letters a person could "read" with his or her fingers. Howe 
headed the Perkins Institute, a school for the visually impaired, 

in Boston.. 

choolteacher Dorothea Dix began visiting prisons in 1841. She 
found some prisoners chained to the waUs with little or no clothing, 
often in unheated celJs. Dix also ]earned that some inmates were 
guilty of no crime. Instead, they were suffering from mental 
illnesses. Dix made it her life's work to educate the public about 
the poor conditions for prisoners and the mentally ill. Her efforts 
resulted in states' improving prisons and mental facilities. 

PJ READING PROGRESS CHECK • 
Desrrib.ing How did Samuel Howe help people with vision impairments? 

civil disobedience Academic Vecabulary
the refusal to obey laws cons,dered unjust author awrit,er of books, arhdes. or 

other wril ten works 
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culture Changes 
rDING QUESTION What type ofAmerican literature emergedin the 1820s? 

.-\rt and literat:-1re of the time reflected the changes in society and 
~ulture. American authors and artists developed their own style 
and explored American themes. 

\\'Titers such as ~largaret Fuller, Ralph Waldo Emerson, and 
Henry David Thoreau stressed the relationship between humans 
and nature and the importance of the individual conscience. This 
literary movement was known as Transcendentalism. Emerson 
urged people to listen to the inner voice of conscience and to 
o\·ercome prejudice. Thoreau practiced civil disobedience 
(dihs•oh•BEE•dee•uhns)-the refusal to obey laws considered 
unjust. For example, Thoreau went to jail in 1846 rather than pay 
a tax to support the U.S.-Mexican \Var, which he believed was 
ought to expand slavery. 

In poetry, Henry \'Vadsworth Longfellow wrote narrative, 
RalphWaldo Emerson's house inor story, poems such as the Song ofHiawatha. Walt Whitman 
Concord, Massachusetts, was a

ptured the ne",. American spirit and confidence in his Leaves of gatheringplace for many of the 
Grass. Emily Dickinson wrote hundreds of simple, deeply personal leadersof the Transcendentalist 

movement.poems, many of which celebrated the natural world. 
American artists also explored American topics 

and developed a purely American style. Beginning 
in the 1820s, a group of landscape painters known 
as the Hudson River School focused on scenes of the 
Hudson River Valley. Printmakers Nathaniel Currier 
and James Merritt Ives created popular prints that 
celebrated hoHdays, sporting events, and rural life. 

II READJNG PROGRESS CHECK 

Explaining What themes did the Transcendentalists focus on 

1n their writings? 

3. Describing How did the work of American authorsReview Vocabulary 
reflect aunique American culture? 26A

1. Examine the three terms below. Then write a 
sentence or two explaining how these terms 4. Comparing and Contrasting How was the work 
were related to each other during the period of of Dorothea Dix similar to that of Thomas Gallaudet? 
social reform. 2'■ How was it different? m ; 241 

a. revival b. utopia c. temperance S. PERSUASIVE WRITING Create abrochure for the 
newly established Oberlin College to send to 

Answer the Guiding Questions potential students. Explain why the college differs 
2. Ana1,n;,.,. Wh~t w.1t the relationship between from others, and describe the advantages of this 

· · - and the reform college experience. 301> 

?1l; ZS 

Lesson 1 4S7 



... 

IT MATTERS BECAUSE 
Women began the long quest for expanded rights, including the 

right to vote, in the mid-1B00s. 

Reform for Womeni 
GU I DI NG QUESTION What did women do to win equal rights? 

or women such as Lucretia Mott, causes such as abolition and 

women's rights were linked. Like many other women reformer.,, 

Mott was a Quaker. Quaker women enjoyed an unusual degree 

f equality in their communities. Mott was actively involved 

in helping runaway enslaved workers. She organized the 

Philadelphia Female Ant i-Slavery Society. At an antislaverr 

convention in London, Mott met Elizabeth Cady Stanton. The 

two found they also shared an interest in women's right.... 

The Seneca Falls Convention 
In July 1848, Stanton and Mott helped organize the first women's 

rights convention in Seneca Fa lls, New York. About 300 people, 

including 40 men, attended. 
A highlight of the convention was debate over a Declaration 

f Sentiments and Resolutions. These resolutions called for 

an end to laws that discriminated against women. The}' also 

demanded that women be allowed to enter the all-ma le world of 

trades, professions, and businesses. The most controversial issue, 

hm,-\·ever, was the call for woman suffrage, or the right to \'Ote 

in elections. 

Contribution Conte'lt Vocabul 

[ r, ••• ~ j • suffrage 
• coeducation[ ~.~~~ r:1 H J 

[ ,r' rtrr, ?{ I Lesson 3 465 



1837 \1ary tyon establishes 1844 Female textile workers 1847 Maria Mitchell, first profesSiolai 
ount Holyoke mMasS<1chusettsfo rm female astronomer, dtS<O¥es 

female Semmary labor association orbit of new co 

1848 First women 's nghts *1833 Oberlin College adm its 
convention lleld inwomen and Afncan Amencans 

!In rhe mid-1800s,women began to 
argue for-and earn-their own 
rights and an equal place in society. 

0 IDENTIFYING Whteh1tems 
on the time fine renect growing 
opportunities for women to 1earn 
and gain skUls? 

8 CRITICAL THINKING 
An·alyzing Wht(h items on the 
1me line suggest women were 

using Lheir education to achieve 
great things? 

Seneca Falls, New York 

Hzabeth Cady Stanton insisted the resolutions include a 
demand for woman suffrage. Some delegates worried that the 
idea was too radical. Mott told her friend, "Lizzie, thee will make 
us ridiculous." Standing \.-Vith Stanton, Freder ick Douglass argued 
powerfully for women's right to vote. After a heated debate, the 
convention voted to include in their declaration the demand fu.r 
woman suffrage in the United States. 

The Seneca Falls Declaration 
he first women's rights convention called for women's equaljty 

and for their right to vote, to speak publicly, and to run for 
office. The convention issued a Declaration of Sentiments and 
Resolutions modeled on the Declaration of Independence. Juatas 
Thomas Jefferson had in 1776, women announced the needfot 
revolutionary change based on a claim of basic rights: 

(t;tU~ttiiii•lQ;@jl 

,, When, in the course of human events, it becomes necessary for one portion ofthe 
•amily of man to assume among the people of the earth a position different from that 
whic,h they have hitherto [before!occupied, but one to which the laws of nature aod 
nature's God entitle them, adecent respect to the opinions of mankind requires that1heJ 
should declare the causes that impel them to such acourse. ,, 

In this passage, two important words-«and women,,-are 
added to Thomas Jefferson's famous phrase: 

'' We hold these truths to be self-evident: that all men and women are created 
that they are endowed by their Creator with certain inalienable rights; that amongdw,t 
are life,.liberty, and the pursuit of happiness.... , , 

suffrage the righ t to vote SKILLS PRACTICE 
Before you explain something, think about 
the important and interesting details. Us 
as many of these details as you can. 
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The ,,·omen's declaration called for an end to lav,rs that 
discriminated against wo~en. It demanded that women be free to 
enter the all-male world of trades, professions, and businesses. 

,, The history of mankind is ahistory of repeated injuries and [wrongful takings of 
on the part of man toward woman, having in dfrect object the establishment of 

absolute tyranny over her. To prove this, let facts be submitted to acandid world . . .. 

· view of this entire [withholding of rights]of one-half the people of this country, 
social and religious degradation,- in view of the unjust laws above mentioned, and 

because women do feelthemselves aggrieved, oppressed, and fraudulently deprived of 
· most sacred nghts, we insist that they have immediate admission to aH the rights 
privileges which belong to them as citizens of the United States. " 

- Seneca Falls Convention Oedaration of Sentiments 

The Women's Movement Grows 
The Seneca Falls Convention helped launch a wider movement. 
In the years to come, reformers held several national conventions, 
l\i th the first taking place in Worcester> Massachusetts, in 1850. 
Both male and female reformers joined the cause. 

Among the movement's leaders was Susan B. Anthony, 
the daughter of a Quaker abolitionist. She called for equal 
payand college training for women, and coeducation 
(coh•eh•juh•KAY•shuhn)-the teaching of males and females 
together. Anthony also organized the country's first women's 
temperance association, the Daughters ofTemperance. Anthony 
met Elizabeth Cady Stanton at a temperance meeting in 1851. 
The}' became lifelong friends and partners 
in the struggle for women's rights and 
suffrage. 

Opportunities for women increased 
greatly in the late 1800s. Beginning with 
Wyoming in 1890, several states granted 
woman suffrage. Yet not until 1920 
and the Nineteenth Amendment to the 
Constjtution djd women gain the right to 
\·ote eYerywhere. 

II READING PROGRESS CHECK 

&aluating What d id the Seneca Falls Convention 
do to help the women's movement grow? 

COeclucation the teaching of males and 
.ogethe 

Elizabeth Cady Stanton (left), 
seen here with Susan 8. Anthony, 
was an organizer of the Sene<a 
Falls Convention. 

..... 



.Women Make G.ai.ns 
GU IDI NG QUESTION In what areas did women make progress in 
a<hieving equality? 

Pioneers in wmnen's education began to call for more
opportunity. Early champions such as Catharine
Beecher believed that women should be educated for
their traditional roles in life. T he Milwaukee College
for Women used Beecher's ideas "to train women
to be hea]th ful> inteUigent, and successful wives,
mothers, and housekeepers.'' 

ther people thought that women could be
trained to be capablle teachers and to fill other
professional roles. These pioneers broke down
the barriers to female education and helped other
women do the same.. 

airia Mitchell was the first woman to One of these pioneers, Emma \Nillard, educated 
ork as aprofessional astronomer. herself in subjects considered suitable only for males> such as

lt seems to me that the needle is the science and mathematics. In 1821 \/\/iUard set up the Troy Female j
cha,i11 of woman ..•• Emancipate her ~Seminary in upstate New York. vVillard's seminary taughtfrom1the 'stitch, stitch, stitd1,· .• .and Imathematics, history, geography, and. physics, as well as the usualshe wouldhave time for studies
which would eng.ross as the needle homemaking subjects.. 
nev·er can: Mary Lyon, after vvorking as a teacher for 20 years, began 
► CR ITICAl TH IN KING raising funds to open a women's college. She established Mount
Paraphrasing Restate the quotefrom Holyoke Female Seminary in Massachusetts in 1837, modeling
Mite.hell above using vour own words. its currkuium on that of nearby Amherst College. Lyon became

..he school's first principal, betieving that "the great secret ... is
female education." 

Mount Holyoke Female Seminary in
South Hadley,Mamuhusetts, was
the first women's,col.lege i11 the 
United States. 

► CRITl(AL THINKING
Analyiing Primary Sources What
do you t,hrnk Lyon meant when she
referred 10 women'sed11cation as 

? 

Academic Vocabul~--"ry__ 
capable skillful
ministry the job of areligrous leader 
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CoPti Jint
ndth mily 

prior to the mid-1800s, ~,:omen had fe·w rights. They depended on TODAY 
or suppor~- Anrthm~ a woman owned became the property 

·her husband 1f she marned. She had few options if she was in Mount Holyokl.' 1s one of the 

Seven ~i~ter:.- a group of
unhappy or abusive relationship. 

outstandmg college~ founded 

During the mid- to late-1800s, women made some gains 
to educate women. Todar, 

marriage and property laws. New York, Pennsylvania, Mou nt Holroke and ,everal of 

the Seven Sisters i,till provide .1
diana, \\'isconsin, :Mississippi, and the new state ofCalifornia 

woman-onI)' educational 

ognized the right of married women to °'"rnproperty. experience. Some of the Sewn 

Some states passed laws allowing divorced women to share Si:.tcrs now .1dmit men. 

_ ardianship of their children with their former husbands. 

iodiana was the first of several states that allowed women to 

k divorce if their husbands abused alcohol. 

Breaking Barriers 
In the 1800s, women had few career choices. They could become 

lementary school teachers-often at lower wages than a male 

teacher received. Jobs in professions dominated by men were even 

ore difficult \Vomen had to struggle to become doctors or work 

in the ministry. Some strong-minded women succeeded. 

Elizabeth Blackwell tried and failed repeatedly to get into 

medical school Finally accepted by Geneva College in New York, 

Blackwell graduated first in her class and achieved fame as a doctor. 

~faria ~1itchell was another groundbreaking woman. She 

was educated by her father and, in 1847, became the first person 

to discover a comet with a telescope. The next year, she became 

he first woman elected to the American Academy of Arts and 

·ences. In 1865 Mitchell joined the faculty of Vassar College. 
,'OUT

Women's gains in the 1800s were remarkable- but far from 
ble•

complete. \\'omen remained limited by social customs and 

expectations. In fact, women had just begun the long struggle to 

achieve their goal ofequalit •. 

mREADING PROGRESS CHECK 

'bing What gains did women make in the field of education? 

3. Evaluating How did the rights of married women 

lewiew Vocabulary improve in the 1800s? 11 

1• Explain ways that suffrage and coeducation could 
4. PERSUASIVE WRUING You are awoman who 

offer women mthe 1800s new ways to participate 
attended the Seneca Falls Convention. What 

msociety.1 a.rguments might you use to support suffrage? 

Wr1i:te aparagraph explaining why women should
Answer the Guiding Questions 

have the right to vote. uo:m
2. Dtscribing What contributions did Susan B. 

and Elizabeth Cady Stanton make to 

society? m lesson3 
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BOX 

I 

sereno: serenus calm, clear 
fulgebant: fulgere shine 
tempus time 
Romae in Rome 
quies rest 
domibus: domus house, home 

paulo ante horam primam, fabrI labore confecfi arcum 
perfecernnt. pau!Isper urbs silebat. 

unus faber tamen, domum per fornm rediens, subito tristes 
:feminarnm duarnm clamores audivit. duae en.im capfivae, 
magno dolore affectae, in carcere cantabant: 

15 
paulispe1· for a short time 
silebat: silere be silent 

dolore: dolor grief 

nox erat. luna stellaeque in caelo sereno fu lgebant. tempus erat carmina: ca1·men song "mI Deus1 mI Deus! respice me! quare me desernistI?" affectae: affectus overcome 

quo homines quiescere solent. Romae tamen nulla erat quies, alfis: altus high respice: respicere look at, lo, 

nullum silentium. insulis: insula apartment quare? why? 
magllls in domibus, ubi divites habitabant, cenae splendidae building 

consumebantur. cibus sumptuosus a servis offerebatur; vinum 5 fame: fames hunger 
optimum ab ancillis fundebatur; carmina a citharoedis confecfi: confectus worn out, 
peritissimis cantabantur. exhausted 

in alfis autem Insu!Is, nullae cenae splendidae patronos: patronus patron 
consumebantur, nullI citharoedI audiebantur. ibi pauperes, fame arcus arch 
paene confectI, vitam miserrimam agebant. aliI ad patronos JO Via Sacra: Via Sacra the Sacred 
epistulas scribebant ut auxilium eomm peterent, aliI scelera Way (road running through 
committere parabant. the Forum) 

prope fomm magnus strepitus audiebatur. nam arcus polyspaston crane 
magnificus in Via Sacra exstmebatur. ingens polyspaston arcuI fabri: faber craftsman, worhnan 
imminebat. fabrI, quI arcum exstmebant, diligentissime 15 figura s: figiira figure, shape 
laborabant. aliI figuras in arcu scu lpebant; aliI titulum in sculpebant: sculpere carve 
fronte arcus Inscribebant; aliI marmor ad summum arcum titulum: titulus inscription 
tollebant. omnes strenue laborabant ut arcum ante lucem fronte: frons front 
perficerent. nam Imperator Domitianus hunc arcum fratrI Tito inscribebant: insc1·ibere write, 
postridie dedicare volebat. Titum vivum oderat; sed Titum 20 inscribe 
mortuum honorare cupiebat. Domitianus enim populum ma1·mor marble 
Romanum, quI Titum maxime dilexerat, nunc sibi favere ante before 
volebat. liicem: liix light, daylight 

perficerent: perficere finish 
dedicare dedicate 

II 
praeerat huic operI Quintus Haterius Latronianus, red emptor operi: opus work, construction 
notissimus. ea nocte ipse fabros furens incitabat. aderat quoque redemptor contractor, builder 
Ga.ius Salvius Liberalis, HateriI patronus, quI eum invicem im•icem in turn 
incitabat ut opus ante lucem perficeret. anx.ius en.im erat Salvius 
quod ImperatorI persuaserat ut Haterium operI praeficeret. hie 5 
igitur fabris , quamquam Oilllllno fessI erant, identidem identidem repeatedly 
imperavit ne labore desisterent. 

Glitus, magister fabromm, Haterium lenire temptabat. lenire soothe, calm down 
"ecce, domine!" inquit. "fabrI iam arcum paene perfecemnt. 

ultimae litterae titulI nunc Inscribuntur; ultimae figurae 10 ultimae: ultimus last 
sculpuntur; ultimae marmoris massae ad summum arcum 
tolluntur." 

litterae: littera letter 
massae: massa block "ecce, domine! fabrf iam 

arcum paene perfecerunt. " 
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About the language 1: active and passive voice 

1 In Unit 1, you met sentences like these: 

puer clamorem audit. ancilla vinum fundebat. 
A boy hears the shout. A slave girl was pouring wine. 

The words in boldface are active forms of the verb. 

2 In Stage 29, you have met sentences like these: 

clamor a puero auditur. vinum ab ancilla fundebiitur . 

The shout is heard by a boy. Wine was being poured by a slave girl. 

The words in boldface are passive forms of the verb. 

3 Compare the following active and passive forms : 

PRESENT TENSE 

present active present passive 
portal portatur 
s/he carries, s/he is carrying s/he is carried, ors/he is being carried 

portant portantur 
they carry, they are carrying they are carried, or they are being carried 

IMPERFECT TENSE 

imperfect active imperfect passive 
portabat portabatur 
slhe was carrying s/he was being carried 

portabant portabantur 
they were carrying they were being carried 

4 Further examples of the present passive: 

a cena nostra a coquo nunc paratur. 
b multa scelera in hiic urbe cofidie committuntur. 

laudantur; dilcitur; rogiitur; mittuntur. 

Further examples of the imperfect passive: 

d candidatI ab amicis saliltabantur. 
e tabula ab actoribus in theatro agebatur. 
f audiebantur; laudabatur necabantur; tenebatur. 

149 Stage 29 
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About the language 2: more about the passive voice 

1 Study the following examples: 

ego de consilio diro narrare cogor. 
I am f orced to talk about a dreadful plan. 

cur til lacrimis opprimeris? 
Why are you overwhebned by tears? 

nos a militibus Infes!Is circumveniebiimur. 
We were being surrounded by hostile soldiers. 

til fratresque obstinatione nimium afficimini. 
You andyour brothers are affected too much by stubbornness. 

2 You have now met many of the passive forms for the present and imperfect tenses. 
Compare all the passive forms with the active forms. 

PRESENT TENSE 

present active present passive 
porto I carry, I am carrying portor I am (being} carried 
portas you carry (are carrying) portaris you are (being) carried 
portal slhe carries (is carrying) portatur s/he is (being) carried 
portamus we carry (are carrying) portamur we are (being) carried 
portatis you carry (are carrying) portaminI you are (being) carried 
portant they carry (are carrying) portantur they are (being) carried 

IMPERFECT TENSE 

imperfect active imperfect passive 
portabam I was carrying portabar I was being carried 
portabiis you were carrying portabaris you were being carried 
portabat slhe was carrying portabatur s/he was being carried 
portabamus we were carrying portabamur we were being carried 
portabatis you were carrying portabaminI you were being carried 
portabant they were carrying portabantur they were being carried 

3 Further examples: 

a cilr ad carcerem redilcimur? ab hostibus circumveniris. 
b til et am.Icus a captivis decipiminI. tacere iubeor. 
c accfisor; Instruuntur; docemur: laediminI; comprehenderis; oppugnatur. 
d a com.itibus deserebar. in fossas iaciebaminI. 
e identidem monebaris ut domI maneres. 
f eligebantur; vitabaris; extrahebamur; adiuvabam.inI; arcessebatur; IIberabar. 
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~olve_ each equation. If the equation is an identity or if it has no solution, write (3•5) 

identity or no solution. 
SS. 48 ~ 6k = - 12k 

53. 10w = 8w + 14 54. X = 45 - 4X 

58. 4n + l = - 1 + 4n
57. 27 + u = 3 - 3u56. 9m + 3 = 6m + 21 

61. 7y ~ 3 = 6(y + 2)
60. 3x = 5(x - 6)59. 2(v - 8) = 6v 

4 

62. 3 
I (18 - 9c) = 6 - 3c 63. m - 5 = 2

1 (12 - 14m) 64. 5 (25x - 15) = 50x + 38 

67. 7(n - 3) = 5(n - 3)66. (6x - 3)2 = (4x + 7)3 · 65. 5(3 + h) = 4(h + 2) 

(3-6, 3-7)Solve. Use a chart to help you solve the problem. 

68. Jay's salary is; of his wife's salary. In January, when they both get 

$2000 raises , their combined income will be $49,000. What are their cur

rent salaries? 

69. Erin's three test scores were consecutive odd integers. If her next test score 

is 18 points more than the highest score of the three tests, her total number 

of points will be 328. Find Erin's test scores. 

70. Julius weighs twice as much as each of his twin brothers. If each of the 

twins gains 5 lb and Julius gains twice that amount, the sum of the three 

brothers' weights will be 240 lb. How· much does each weigh now? 

71. The width of a rectangle is 6 cm less than the length. A second rectangle, 

with a perimeter of 54 cm, is 3 cm wider and 2 cm shorter than the first. 

What are the dimensions of each rectangle? 

72. Martha has some nickels and dimes worth $6. 25. She has three times as 

many nickels as dimes. How many nickels does she have? 

73. Elliot paid $1.50 a dozen for some flowers. He sold all but 5 dozen of 

them for $2 a dozen, making a profit of $18. How many dozen flowers did 

he buy? 

74. Rachel spent $16.18 for some cans of dog food costing 79 cents each and 

some cans of cat food costing 69 cents each. She bought two more cans of 

cat food than of dog food. How many cans of each did she buy? 

75. Victor earns $3 an hour working after school and $4 an hour working on 

Saturdays. Last week he earned $43, working a total of 13 h. How many 

hours did he work on Saturday? · 

I ~ 
State a reason for each step in Exercises 76-78. ; (3-8) ,, 

"-76. 6 + (15 + 4) = 6 + (4 + 15) _?_ 

= (6 + 4) + 15 _?_ 

= 10 + 15 = 25 _?_ 

77. 20 + ( -4) = (16 + 4) + (-4) _?_ 

= 16 + [4 + (-4)] _?_ 

= 16 + 0 _?_ 

= 16 _?_ 
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..
2. Aaron, Betsy, and Charita work part-time at the public library. Betsyworks 4 h more each week than Aaron, and together they work half asmany hours as Charita. How long does each person work if their total timeis 45 h? 
3. Zach' s last quiz score was 30 points less than twice his first score. Whatwas his first quiz score if the sum of his two scores is 150?
4. The length of a rectangle is 18 cm more than the width. A second rectangle is 6 cm shorter and 3 cm wider than the first and has a perimeter of126 cm. Find the dimensions of each rectangle.
5. Becky has as many dimes as Ryan and Amy have together. Ryan has 2more dimes than Amy , and Amy has one third as many dimes as Beckyhas. How many dimes does each have?
6. A cup of skim milk has 10 more than half the calories of a cup of wholemilk. A cup of whole milk has 40 more calories than a glass of applejuice. If the total number of calories in one cup of each is 370, find thenumber of calories in each. 

Solve. 
(3-7)1. A collection of quarters and dimes is worth $6.75. The number of dimes is4 less than three times the number of quarters . How many of each arethere? 

2. A total of 720 people attended the school basketball game. Adult ticketscost $2.50 each and student tickets cost $1.50 each. If $1220 worth oftickets were sold, how many students and how many adults attended?
3. A worker earns $9 per hour for a regular workday and $13.50 per hour foradditional hours. If the worker was paid $114.75 for an 11-hour workday,what is the length of a regular workday?
4. Carrots cost 75¢ per kilogram and potatoes cost 70¢ per kilogram. A shopper bought 9 kg of the vegetables for $6.60. How many kilograms of eachdid the shopper buy? 
5. A collection of 102 nickels, dimes, and quarters is worth $13.60. There are14 more nickels than dimes. How many quarters are there? 

Chapter 4 

Solve. 
(4-8) 

1. Two trains leave a station at the same time, heading in opposite directions.One train is traveling at 80 km/h, the other at 90 km/h. How long will ittake for the trains to be 425 km apart? ·
2. Grace leaves home at 8:00 A.M. Ten minutes later, Will notices Grace'slunch and begins bicycling after her. If Grace walks at 5 km/h and Willcycles at 15 km/h, how long will it take him to catch up with her? 
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-1_ 
! 

.,11apter 4 

. SiJJiplify. (4.-1) 

- 2. (--5)4 . 4
1. 7

3 3• -.3 • 2 4. (-2. 5)3 

s. 7 + 52 6, (8 ._ 4)3 ' 

'· 6 - 2' ·~ (4 + 1)2 
62) + 1 11. 4(~ - 43)

9. 53 + (3
2 + 42) to. cs2 -

(4-1)

Evaluate ·if a = -3 and b ~ 2. 

2 13, (3a + b)2 
14. 4a - b3 15. (4a - b)3 

tz. 3a + b 
3·, ·)2

2 11. (7 + ab)2 -· 3a 
19. ( - ·: , 

t6. 7 + ab l ·~• -~"¥ 
(4-1) 

'Add-
21. 3b + 4 ,22. 5m.+ 8 23-. -2t

6t
' -
~ 

1 
3

2(). 4x - 3 
-2b- 6 .4m .+ 3

7x + 8 
2.xy ·+ 3y2

2S. 6x2 -
, 2

24. 5k - 61 + 4 
'4x2 - xy -
• ~ V-5k + 81 + 2 

y 

t~:; I 

· . /. ·.-.27~ _. ~- 5a2::- 6ab 
,

•-- • ·. i . ,

2m2 
- 3mn - 5n 

::: 2a~ +,. 9a:k ~ -b2 

26. 
- n 

• \ ~.- , ~·,. ·. 
,

• •~""" 

:T •-8m2 
! ., 

28-35. In Exercises 20-27, subtr~t the lower polynomial from the upper one.. 

' (4a3, 44)
~ ( . 

~-~ 
l 

!. r 

38. (-3c2d)(~4cdi)
I 

,, ~~, . .,
Simplify. 37. (4/3)(2/4) 

41. (-5J4k2)(4j l>)(- 3kf) 

36. e6 
• e

3 
• e 40. (3mn)(6m2n)(2n2

) 

44. (31/v)(-11/)(!IC) 
47• 25 •2b+3 \ 23-b39. (-2gh2)(5g3IO 

43. (-6a~)Ua
3

) 

42. (:ry)(rty6) 
46. 42 • 4a+l • 4a 

(~d6
)(4d

4 

49, (8d3)(2d7) -
I

45. 3w • 35 -w • 3 
) 

) 
53, z" ' Zn 

48. (3p5)(5p2) + (7p3)(2p
4 

sz. _y2. y5 
S"I t d'n ' d" ' dn 

51. (x
2

)
5 56, c3 • en 6lll (4mn~)3 . 

50. (w5)2 
60, (6m3

) 65, --(Sx5)3'
55. (b3

)" 
2 

2

54. (an)3 

59. (gh)4 _64_, __(--7x4
) 69. (5x2y)3 • 3xy2 

68,. --(4f)2(3tl3 ·58:. (5/)2 

63. (3a5b
4

)
2 

Extra. -Practice
6.2, (2u3v)5 

67. (-2x3)3 • (5x2)2 

'6. .(3k)2(3k)4 



3

;~ f c~s, .'¼) 
;;. 

Multip,ly. 72. - 3(1l - 2)r 
~ · 

73. - 8(1 +,411;)71. 5(y - 4) 76. 6k(2k - 7)70. 7(x + 3) 77. -Sh(8h ,,- )75. -4t(3 - 2t) 
· 74. 3n(n + 5) 

79. -5b2(3b2 
- 2b + 6) 

78. '9a(a2 - 3a - 4) ·81' i uv 2(10u2 
- 4uv + s.v2) 

l .· 2 · · 280. -c(6c - 3cd + 9d )
3 

83. (n - 3)(n + 5) 84. (a - 6)(a - 7J 
82. (m + 4)(m + 2) 86, (4y - 2)(3y - 1) 87. (6m + 4)(Sm + 3)
85. (5x - 2)(x + 7) 89. (v - 1).(3v1 + 4v +. 7) 90. (3c - 5)(2c2 - c + 8)
88. (u + 3)(u·2 + 2u + 5) 

92. 5a - 8b 93. e2 + ef + / 2 
94. 3m2 

- 4mn + rr-
~ 91. 7x - ·4y e+J4a + b3x- 2y ~ 

Solve the given 'formula for the variable shown in color. State the restrictions (4-'7) 
if any, for the tbrmola obtained to be meaningful. ' 

95. A = ~ ap; a 96. V = !Bh; h 97. A = .lh(b1 +b ,.:, ' ' 2 2t bI 

98. y = mx + b; b 99. A= 1rr2 
; !; 100. S == (n - 2)180; n 

lffl.. F = .2._C + -32· C 102 p · . A · A ·._ 103 - I .5 ' • . - 1 + rt ' • r - Pt ; t 

S@Jv,e. Use ,a ··chart Jo help you --: solve the·· problem. (4;.s) 

104. Two buses leave a depot at the same time, one traveling north and the 
other south. The., sp~ of the northbound bus is 15 m~/h greater than the 
speed -0f the southbound bus. After 3 h on the road , the buses are 255 mi 
apart. What are their speeds? 

tGS. Exactly 10 min after Alex left his grandparents' house, his cous~ Alison 
set out from there to overtake him. Alex drives at 36 mi/h. Alison drives 
at 40 mi/h. 'How long did it take Alison to overtake Alex? · 

\

106. A plane flew from the Sky City airport to the Plainsville airport at 
800 km/h and then returned to Sky City at 900 km/h. The return trip took 
30 min less than the flight to Plainsville. How far apart are the airports 
and how long did .the trip to Plainsville take? 

107• A poster is three times as long as it is wide. It is framed by a mat such (♦i} 

that there is a 4 in. border around the poster. Find the dimensions of the 
poster if the area of the mat is 488 in2 • 

lOS. A squ.are piece of remnant material is on sale. A rectangular piece of the 
same material, whose length is 1 yd longer than a side of the square and 

.dth. 5 -WhoeM • 18 - . - . . 
· · - 9 yd shorter than a s1de of the square, 1s also on sale. If 

the square and the repta l h h 
_ · - v -. ng e . ave t e same area and you purchase both 

. remnants, how much material will you get? 
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. j. A jettOQk.one -hour longer flyin t . .·.. 

to return -at 1200 km/h. p· .d h g .0 Lincoln from Ada
ms
· . 

. at 800
..

km/h th
. . . . In t e d1stan . fv .. . . . 

4. Ge.ne -spent. IO min flding ·h. b' . ce om Lm.coln to Adams . an 
. . Is tcycle to f •- ...,· - .

, . d . . . a rtend s house. H I .£ ..· . . .
tbere an , with his fnend w Ik . 

bicycle 10 km/h faster ,th;n h: wedlkfor 15_min to the gy~. C:en: -~1'hd1s bht-~e:
. a s• If the .· t· • es ·1s

f 2 75 km h . ~ · . . ·
. . , :ow iar is-It from his friend' hen Ire tnp covered a distance

. () . 
5,. At noon,· Sheila left a boat landin - a- , s ,~use to the gy~? 

1· f sh -.g nd paddl.ed her canoe 20 km··" ' d·o·· .wn·-..
stream and 20 km back

. · e traveled 1ok . . · · -·. . · m/h downstream and 4 km/h
upstream, what tune did she . .•..

arrive back at the landing? 

Solve. 
(4-9) .

- . . - , .1. A rectangle is 4 m _longer than it is -. . -
. __ Wdtde. If the lettg.th at.id. width ate both

increased by 5 m the area 1
•
s mcrease - b 11 1: 2 .• .• .

. . _ . . ' Y tt1 • Fmd the ongmal
d1mens1ons. J 

_. _ . . . _ _· . . _
2. A rectangle is 3 cm longer and 2 _. . .

· . . c1? narrower than a square with the same
area. Find the dime

nsions of each figure. 

3. A rectangular swimming p l • 4
rounded by a cement walkoo Is . m longer than it is wide. _It is sur- . 

d. . . . f : · 1 m Wide. The area of the walk 1s 32 m2. Find
the Imens1ons o the pool. 

-4. When the length of a squaf · •
·e IS mcreased by 6 and the width is ·decreased

. . 
by 

4
: 

th
~ area remams unchanged. Find the dimensions of the square. 

5. A_ pnnt IS 10 cm longer than it is wide. It is mounted in a frame 1.5 cm 

wide. The area of the frame is 399 cm2. Find the .dimensions -of the print. • 

Solve. (4-10) 

1. Find two consecutive integers whose sum is 104; 

2. A plane averaged 1000 k1PJh on the first half of a round trip, · but heavy 

winds slovi1ed its speed on the return trip to 600 km/h. If the entire trip 

k 6 h. f~-,.•1, ., -; ~ ·,-;;. -o t-;s ' -·l ;,,+ .- ,,..,
t00 J. , . ,i-1-i ,Cl ef1...,, L.., ~d! U1..,:H.a.D.z.,.,e. 

3. Jill earned 12 more points on her quiz than Jack. If they both get 8 bonus 

points, Jill v-1iH have three times as rnany points as Jack does. How many 

points does each have '? 

4. The side of a square is 2 cm longer than the side of a second square. The 

area of the first square exceeds that of the second by 220 cm.2 • Find the 

side of each square. 

S. Find three consecutive integers whose sum i~ four times the great~st 

integer. 

Chapter 5 
(5~13) 

Solve. 
1. The sum of a number and its square is 132. Find the number. 

z. The sum of tbe squares of two ,consecutive positive-odd integers is 202. 

.Find the numbers. ~ 
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,r·
p,11pter 5 

_. all pairs_of factors of each integer. 
(5-1)

ust 3. . 9J
2. 80

.· 1. 42 4. 72' 5-. 52 

-6-10- Find the prfo,1e factorization of each Integer In Exercises 1-5, 

GCF of each group ut hU1t1bers. (f..J)
(;ive the 

12. 144, 84
114 12·6·' 168 13. 65; 52 14~ 90, 330 

(S•Z)
._,fifY. A~ume that no denominator eqhals o.

.
S•••-r 

~ 16._ 25m4~ 
1.. .-1ab 18. .- 8(uv)1fl£ -1Smn 6 1.---.;.,..-

21ab5 -w<uvl
JS. 4x 

(w4)2 20. --(5k)2 (- 3y)3 22., (2c5)(4c3) 

19- (w5)4 5k2 2I. -
-· (y3)2

- (8c2)3
!I: 

"· · ,, 

(5-3)

Divide. 

-1'.I 12e
4
+ 8 24. 6X -- 9y

3 
+ 12 25. 2,x3 +

·x 
6.x2 + X 

-
... ·, :,

W• 

28. 28hsk3 - 35Fik?--
IBab - 24a2 27. l5m - 25m~ - -5m3

26. 7hk2
-6a Sm 

(S..3) 

-
Factor each polynomial as the product•ofJts greate~,monomiaJ, factor and 

another polynomial. 
-

30. 9.x,2 + 18x ·;• ·., 31. 0 7u3 + 14u2 

29. 15w2 - 10w + 5 
- :~' ·- · 34. 8iri2n - -24mn2 

6a2 + 1.8a 33. 15c2 + 3cd ,·_·
32. 12a3 

-

(54) 

Write each product as a trinomial. 

37. (n - 3)(n + 7)
36. (b - _2)(b -

l 

4)
35. (x + 5)(x + 3) 

40. (3/ + 2)(/ + 5)·
39. (3 + m)(2 + m)

38. (e - 8)(e + 6) 

42. (8z + 7)(z - 2) 43" (5n ~ 3)(4n - 2) 

41. (4y - 3)(2y - 1) 
46-~ 2x(9x - 1)(2t + 3) 

45. h(3h + 7)(4h + 9)
44. a(6a - 4)(5a - 3) 

(S-S) 

Write each product as a binomial. 
49. (4d - 8)(4d + 8) 

48. (3 - y)(3 +y)
47. (k - S)(k + 5) 

52. (ah + c2)(ab - .c2) 

51. (5m2 + n)(5m2 - n) 

50. (w2 
- 6)(w2 + 6) 

(!•5') 

Faetor. You may use a calculator or the table of squares. 
56. l44a2 ..,.. 64b2 

54. 36u2 
- 25 55, 81 -

-
p 

r 
68. Itu,8 - 6:25

SJ. l6e
2 

- 9 . 59. ·s6 - 4 . 
, 

.58. v4 - w4 

~
57, 49 - JOOy2 

.Extra Practif:e 647 

· 



-~ 
: 

.

there and' With~hi~' ;~a1ng his bicy~;~~::1;~m ~incciI~&&;~ ~d=/m/h tbart 

bicycle. 10 1o:nJh fast enhd, Walked for 15 ~1end s house. He left his bike .. 
.. . : 7· .· .km er t an h . lllln to th . . . 

of 2. 5 ...· :, how far • . · · e Walks. If th . . . e _gym. Gene rides his 
· 1s 1t frorn h' . . e entire tnp . . . ·.

5. At noon,. Sheila 1 ~ is fnenct, h . covered a distance 
. .. . . e.1t a boat Ia . . .. 8 ouse to the gym? 

stream and 20 Ion hack. . nding and paddled her .· .. · . ·•· ·. 
upstream, what time ·d··ct· If s he traveled 10 km· /h d . can~e 20. km- down-

1 she 
. 

am .. · . ·0 wnstream and 4 km/h 
. . · · Ve back at the landirtg?Solve. . 

J. A re.ctangle is 4 ni long·e t.h .. . . . . 
. .. . d b . . r an It is Wtd ·1r· ·h· 
mcreas~ Y 5 m, the area is · . .. . . .. ·e. · 1 e length and width are both 
dimensions. Increased by 115 m2• Find the original 

z. A rectangle is 3 cm longer .. d . .. . . · · · 

area. Find the ditnensio~s 0.fa~ 
2 _hc1? ttarrower than a square With the same 

eac ftgure. 
J. A rectangular swinu:nillg pool is 4 . . . . . . .. . . 

rounded by a cement Walk 1 . 111 longer than 11 1s wide. _It 1s sur-
the dimensions of the pooL 

111 
Wtde. The area of the walk is 32 m2• Find 

4. When the length of a squa . · , . . . •. . . . . . . . . 
~--A-::i. .remains uncha · . p· . . b 4 the . re ts Increased by 6 and the width ts· det reasedi•Y , UL'-'u d · . 

. . nge . md the dimensions of the square.s. A pnnt 1s IO cm longer th · · • • · · 
. · .· an It 1s wide. It 1s mounted in a frame I ,.j cm 

wide. The area of the frame is 399 cm2• Find the ·dimensions of the priflt. 

Solve. 

1. Find two consecutive integers whose sum is 104. 

2. A plane averaged 1000 lan!h on the first half of a found trip, but heavy 

winds slowed its speed on the return trip to 600 km/h. ·If the entire trip · 
took 6 h, find the total distance. 

3. Jill earned 12 more points on her quiz than Jack. If they both get 8 bonus 

points, Jill will have three times as many points as Jack does. How many 
points does each have? 

4. The side of a square is 2 cm longer than the side of a second square. The 
' 2 . 

area of the first square exceeds that of the second by 220 cm . Fmd the 
side of each square. 

5. Find three consrx:urive integers whose sum is four times the grec1test 
integer. 

Chapter 5 
Solve. 

1. The sum of a number and its square is 132. Find the, nu.mber. 

2. The sum of the squares of two consecutive positive odd integers is 202. 
Find the numbers. 

~ 
-~ 
-~ 
-~ 

(4-9) 

{4-rlO) 

(S-13) 
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23. A rectangleis 8 cm longer than it is wide. the,area is 240 cm • Iiirui the 

4. 
dimensions.
The sum of two numbers is 12 and the sum of their squares is 74. Find the ,.;

.'1'~
, 

numbers.
S. A rectangular flower garden is planted in a rectangular yard that is 16 m b .12 m. The garden occuples ft of the area of the yard and leaves a unifonn ystrip of .grass around the edges, Find the dimensions of the garden.6, 'The edge of one cube is 4 ell\ longer than the edge of a second cube, Thevolumes of the cubes differ by 316 cm3 

• Find the length of the edge of
each cube. 

Chapte17 
Solve. 

(7-1)t. Two numbers are in the ratio 2: 3 and their sum is 125. Find the numbers.2. The measures of the angles of a triangle are in the ratio 2 :3 :5. Recall thatthe sum of the measures of the angles of a triangle is 180°. Find the mea-sure of each angle.
3.. Three numbers are in the ratio 2: 3 :5 and their sum is 200. Find thenumbers. 
4. The ratio of teachers to assistants to children at a day care center is 2: 1 :9.Of the 96 people at the ceriter, how many are children?
5.. A collection of quarters, dimes, and nickels is worth $22 .80. If the ratio ofquarters to dimes to nickels is 5 : 3 :7, how manv coins. are there?. .6. Two trains leave a station at the same time heading in opposite directions.After 2 h, the trains are 376 km a.part. If the ratio of their speeds is 22:25,find the speed of each train. 

Solve. 
(7..l)1. A 1.5-lb steak costs $5.80. .Find the cost of a 2-lb steak.

2. A poll showed that 400 voters out of 625 favor Question 1 in the townelection. If there are 7500 voters altogether, how many can be expected tovote in favor of the question? 

3. Group~rate admissions to a museum cost $140.70 for a group of 42. HowmU(;h would it cost for a group of 50? 
4. The tax on a restaurant meal that costs $24 is $1,44. Find the tax on ameal that costs $35. 

5. The Sommers' s~ale is inaccurate. If it registers 120 lb for Karen, who actually weighs 116 lb, how much Will it register for Neil, who actuallyweighs 174 lb? 

-· 
-

--~61=·-.0~-E-;::x---t:-,a--;:P:-ra-c-:-tt:-.c-:-e-----------------___:_______ 



Express each square as a trinomial. (S..~ -
..63. (2.x + 6)

2 64~ (5y - 3)2
62. (k _:... 3)261. (g +7)2 

67. (ef --- 8)2 68. (-·4 + 9/)2 ·66. (7a -'- 5b)2

65. (2m + 3n)2 

(S-6}Factor.. 
70. e2 + 1S-e + 81 71. 4 - 28h + 49h2 ..

69. x2 ~ 6x + 9 73. 4m2 - 36mtt +8 ln
2 74. 16w2 + 24wz + 9ti

72. 64.x2 + 80.r)' + 25/ _ 

Factor. cheek by mutdplyin!i the factors. If the polynomial ts not (5--7 ,' s..s, 5..9) 

factorable, wri~ prime. 
76. v2 

- 9v + 20 77.- a
2 

- 2a + 1
75.. k2 + 8k +.7 

79. »2 - 16h + 48 80. w2 + 18w + 8078.. 35 + I2u +u2 

82. m2 --- 10mn + 21n
2 83. e2 

- 15ef + 44f281.. x2 + 13.xy + 42/ 
84. c2 + 3c - 18 85. x2 - Zx - 35 . 86. k2 + 8k - 32 

87.. h2 - 7h - l8 88. b2 + 1b - 30 89. y2 
- 4y - 45 

91. u2 +. 3uv - 4v
2 92. m2 

- mn - 20n2
90. a2 - 'lab - 3b

2 
- - • . 

93. 2x2 + 11x + 12 94. 10e2 
- 12e + 3 -·. 95. 1Od2 + d ~ 3 

97. - 7 - 39z - 18z2 98. -10+24z-8z2 ~96. -10 - 26y - 12y2 
100. 8a2 ~ 22ab + 12b 

~ 

2 101. 14m2 
- mn - -3n2'99. 1.5.x2 + 13.xy + 2y2 

Factor. Check by multiply~. (5-10) 

102. , 8{m - 3) - 5m(3 ~ m) 103. 6a(a + 2) + 4(a + 2) 

1'04.. u(u - 2v) - (2v - u) 105. b(b ~ 2)(b + 1) ~ 3 - 3b 

Jet,. a2 + 2a + ab + 2b •- · 107. 7cw + 3c - 7w.2 
- 3w 

m6108. n3 + n2 
= 6n - 6 109. 64 --- 64m2 + m4 

-

Factor completely. Check by multiplying. (5-11)
.,

110~ 42.x3 + 68x2 + I6x 111. 60y3 .- 18y2 
- 6y 112. 12.x5 - 20x4 + 3x3 

113. 16a4 - 144a~ 114. 4n5 
- 100n 115. 28w7 

- 102w5 

1116. 36m2 +·24mn + 4n2 117. 24cd - - 12c2 
- 12d2 

· 118. -7x3 + 14x2y - 1xy
2 

Solve and check. (S-12) , 

119. (a + 13)(a + 8) = 0 · 120. (f - 16)(! - 27) = 0 .. 121. (2x - 4)(3x - 5):;; 0 

122_. (6h - 5)(6h + S) = O 123. 7w(4w + 3) = 0 124. ,n(2m + 7)(3m - 4) == 0 
125. a2 + 7a + 6 = 0 126. q2 - 21q = -io 127.. d2 :; 14d - 45 
128. y2 

- 1y - 18 = 0 _--129, c2 - 36 = -Sc 130. h2 = -3h + 54 

. .
134. 

131. 

e
6 

2 

-

-

23z 

49 = 
-

0 

4z2 = 0 132. 
13S. 

3m 

36g 

2 

2 

+ 
= 

1 

16 

= 4m 133. 
136, 

2n 
w3 

2 

_, 

= 
9w 
10 

:;::: 
+ 

0 

n( . 
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-67-0 

3. A rectangle is 8.cm longer than it is wide. The area is 240 c:rn2. Find thedimensions. ·
4. The sutn of two numbers is 12 and the suIIl of theit squares is 74. Find thenumbers-
5. A rectangular flower gardert iS t1lat1ted ill a rectangular yard that is 16 m b 

l'.2. m. the garden occupies¼ of the Qi1la of the yard and leaves a un.ifonnY
striP of grass arourtd the edgtlS· Find the dimeMiuns pf the garden.

6, Tue edge of one cube i~ 4 cttl longer tl\11.11 the edge of a second cube. th
volumes of the cubes differ bY 3l6 cm~. Find the length of the edge of e ' 

!
\: 

l 

1.
l

each cube, 

......,, 
l 

Selff. 

t. Two uumbefS are iR lhe ratio 2: 3 and their sum is 125. Find the numbers . 

(7-1)
2. The measures of the angles of a triangle are in the ratio 2: 3 : S. Recall that 

the sum of the measures of the angles of a triangle is 180°. Find the mea,-su.re of each angle.3. 'flu,ee n>llill:beIB are in the ratio 2: 3: S and their sum is 200. Find the4. The
n.umbers.ratio of teachers to assistants to children at a day care center is 2: l :9.S. A collection of quarters, dimes, and nickels is worth $22.80. If the ratio of
quarters to dimes to nickels is S:3:7, how many coins are there? 

Of the 96 people at the center, how many are children1 

After 2 h, the trains are 376 km apart. If the ratio of their speeds is 22: 25 

,. Two trains leave a station at the same time heading in opposite directions.find the speed of each train. · · · .
Solv.e. ' 

rr-2)·l. A l.5-lb steak costs $5 .80. Find the cost of a 2-lb steak..2.. A poll showed that 400 voters out of 625 favor Question l in the town
election. If there are 7500 voters altogether, how many can be expected to
vote in favor of the question?3 . Group-rate admissions to a museum cost $140.70 for a group of 42. How
much would it cost for a group of 50?4. The tax on a restaurant meal that costs $24 is $1.44. Find the tax on a
meal that costs '$35.

S. The Sommers' sc.ale ii inaccurate. If it registers 120 lb fot Karen, who ac-
tually weighs 116 lb, how much will it registetfor Neil, who actually
weighs 174 lb'? 
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,, 89~ ~+-Lz----:4 u -4 4 - u. eac . ._h expression as a fraction in !lintplest tonn, -
_.,..,te 1 - - - I . 31-l'"9' . 91. 5 + --:-- 91. 4m - -:, (6·6.)- n m

5 
94. ~ 6 3 - k + 3 .. - 93. x . + 39S. n ~ 2 + 7 . y 

' - y h '.-·-• X +X 3 ~ 198. 3y + 2y + 7 19.. 5-~ 97. &h- h+3 -~l1 . e2 - l 1_1_· 3~ l . nn · t*t --- -~'l,__ - _ ,ci + 3 2w -.w+3-UUt Q + ll+3 V ·• ft.I - ;:, ,.\, .
102. n - n + 2 >t + 2 1 , 0"° \> U n_,- .t ~ -- _., "1' .~. -- ,., ~L ~ + l 1v-t. ~ + ---::-;:---4 :,,U+\) \1----u .X-4 ~-t 

pi-fide, , _ _ 
x2 + 1x + m lOfi. y 2.y - 35 (6-'1)

lv.i''" X y-7 

•_.- Wrltt! the all!IWer a$ a potynorutat or hilltell 11:t1pt11181on, 

.n.-1:.-=--- -+2 Un. cP - ~d- 3 
.~.'t',il,~J~2 . . a+2 ••4 

+ I?-_- 4k 110~ 8~ + 6 n+.4 
.109- 7 k - 5 2y - l b3 ,111, ... - l 11:l. ' 

~ 
-R-+ 

-
&I
J!-b .+ ttfJ.. w3 + w2 + 2w - 4 ~ + 3-3 u2w-1 114. ~ + i · - 16 

, u - 2 . 11:! . lni -:- 1:Jn + le· 
2 ~. 2n - , -- ·· 

tf6. 2 - 9h + 1h 3 27h - 2 117. v + v + v + 1 111. S,n2 + ~l .-t ' -V...:.. 2 
3 +2n 

~-

a.apter 7 

Write each ratio in simplest form. ' _/ ~ ;·~ ~ ~ ... t i·.:' (1-1) 

1. 40 s:2 min 2. 4 m:250 cm -~ 3. 3-kr:45 g 
4. 6y: 15y 5. 36d2

: 10d " 6. (4ai:6a 

7. The ratio of old cars to new cars if there are 180 cars and 55 are n~w . 
8. The ratio of wimj to losses for a baseball team that played 84 games m'1 won: 

48 of them. 

Solve each propordono ~'l...2) 

9 3 X 10. l- = 25 11, ~; 4 
·· s= 15 7 a . C 

17d _ 5l 
12 3~ = 1. 13• .15a - 45 \-1,. 2S - 125 .• 2 5 ' 64 - 32 

l'1, Sa -- S ::::; \1
15. X - 4 = ? 16, 3\1' - 2 Sa - 4 8-10w + 2 -1X 9 

(;-: 

S~ar"..Practice. 6·51 



•

.

--

, 
Solve and check. tr the equation has.no solution, write No Solution·. {7-~, .7..4) 

l 
( 

1 
·s· E.. - E.. = 2· ·19' 2x ._ ..:!. = 1·;,;, ·2·0· _§_x. 

l • 3 9 . • 3 • 2 £ . • 7 - 2X :::: 5 

1\2· ·. y + 2 ==: 2y ·• 3· .!_±_!_ - i = ~ 
~- . 4 j 2 • 5 2 1021. ; X - fx = -1 

. 4 y--2 1 
== l "£ -+-== --24. 11. == 4 + 4z 2~. .1 + l3 2 •U• 5y Y 5

X 
t z 

. 3m .+ 5 _ jQ_ = m_ "'9 .h . --~--1z,._£_ ;::: .! 28· • 6 m 2 • · • 2h + 4 h +2 -
C + 3 5 

··t;;,,_..-t...a._Ei~,--~· (7-5) 
32. 3.25% of 483t. 45% of 450JO,,, 80% of 700 

j4. 63 is 150% of what number?M~ 18 'is 60% of what 
. ~ 

rnimbet? 
36. What perceilt of 36 is 54?JS.. What percent of 180 is 45? 

(7-5, 7-6, 7-7, 7-8)Sol:ve. 

38. ·o.6z= 180 39. 0.08y = 6431. 1~2.x = 48 

40. OAa - 0.7 =2.9 41. 0.3b + 0.03b = 99 42. 0:05c = 6.6 - 0.06c 

43. How ..many kilograms of zinc are confained in 30 kg of an alloy containing 

28% ziac? 

44.. Ed Jefferson bought a new suit that cost $140. If he also paid $6.30 in 

sales tax, fimd the sales tax rate. 

45.. A camera that originally cost $150 is on sa.le at 15% off the original price. 

Find the sale price. 

46. How many kilograms of water must be added to 12 kg of a 30% salt solu

tion to produce a 20% solution? 

41. How many kilograms of water must be evaporated from 40 kg of a 10% 

salt solution to produce a 25% solution? '•· 

48.. A coin-sot.ting machine can sort a certain number of coins in 15 min. A 

second machine can .. sort the same number of coins in 30 min. How long 

w.ouJd it take both machjnes working together to do the job? 

49. An air condi,tioner takes 20 min to cool a room. If a second air conditioner 

is used together wiith the first, it takes only 12 min to cool the room. How 

long would it take the second air conditioner alone to cool the room? 

Evaluate. (7-9) 

50. 6-2 St 5-3 52. 7-2 S3. 9-3 

54. 2,...4 • 2-3 3-4 gdss. (6-2)- 1 
56. 3-3 57. g-4 
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wall map, l an t'epresents 25kni. Colorado is represented by a rec-
2

5.8 c_ m l~ng and 18.4 cm Wide. Find the approximate area of Colo-r ..
·.~ 6-. tan8Onie_. snuare ktlometers.
r.. ra; ·dO· lD . , ,

t ;.
r
i, 

soJfe. 
· .(7-3)

ess,
Juan spent $2 more on books than Sylvia did. tr they. each spent $· 

t ·1 a . . . 4 1
J.. . . Id h. . 

Sylvia wou, ave spen exact Yit of What Juan spent, How much did each 

spend?. 

z. Three fifths of a number added to one foutth of the number is 51. Find the 
.

number. 

J. Bart's age is one third of his mother's age, Seven years ago, his age was 

one fifth of hers. How old are both now? 

• A rectangle is 11 cm narrower than it is long. The length is two sevenths
4 

of the perimeter. Find the length and the width. 

5. Two thirds of the coins in a collection of quarters and dimes are quarters. 

The collection is worth $12. How many dimes are there? 

6. A bus, traveling at 90 km/h, takes 15.2 h longer to get from Ardmore to 

z.epher than a plane flying at 850 km/h. How far is it from Ardmore to 

apher? 

(7-4)
Solve. 

1. The sum of a number and its reciprocal is rt Find the number. · 

2. The sum of a number and its reciprocal is rg. Find the number. 

·greater than3. The denominator of a fraction is 2 more than the numerator. if the ·numera

tor and denominator are increased by 2, the new fraction is /
5 

the original fraction. Find the original fraction. 
, 

4. The denon1inato.r of a fra~tion is 2 more than the numerator. The sum of 

the fraction and its reciprocal is, ft. Find the ·fraction·. 

5. If the speed limit is decreased by 10 km/h on a 100 km ~tretch of ahigh~ 

way, the trip will take a half hour longer than usual. What is the usual 

speed limit? 

6. Sue can ride her bike 14 km/h faster than she can walk. It takes 17.5 min 

longer to walk 2.5 km than to ride. Find Sue's walking speed. 

(7-5) 

Solve. 

l. If there is a 6% tax on clothing, find the tax on a ~mit that costs $175. 

2. A real estate agent makes a 7% commission on all sales. How much does 

the agent make on a sale of $182,500? 

3. A discount store sold a sweater for $32. If the discount was 20%, find the 

original price. 

4~ If the Gannons' .$84 monthly gas bill goes up 8%, what will be their new 

monthly payment? 
Extra Pra.ctict. 671 ·. 
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Solve each equation- If the equation is an identity or if it has no soluf , 
identity or ,w solution. 62. identity 63. {1

;} 64. {- ~} mn, Write (l 
48 6

53. lOw = Sw + I 4 {7} 54. x = 45 - 4x {9} 55. _ k _ ·S)
• 4n + 1 = - a} 

56. 9m + 3 = 6m + 21 {6] 57. 27 + u = 3 - 3u { - 6} 58 - -12k { 
7Y 3 = 6( nos

59. 2(v - 8) = 6v { 4] 60. 3x = 5(x - 6) {15} 61. _ -1 +4n 1 
64 (25x - lS) _ r62. ~(18 -9c)=6 -3<' 63. m -5= ~(12 - J4m) _ j_5 Y+2)1 /I.

38 s 
65. 5(3 + h) =4(/t + 2) { 7} 66. (6x - 3)2 =no solution 3) '=' -(4x + 7)3 

67
• ?(n - S( SO.x tn - 3) {3} 

Soh-e. Use a chart to help you solve thll problem. (3-6, 3-'7) 

, • l f his wife's salary. In January, when they both get
68. Jay S salary lS 3 0 

. th · coinbi·ned income will be $49,000. What are their cur-
$2000 raises, err 
rent salaries? Jay, $18,000; wife, $27,000 

. Erin's three test scores were consecutive odd integers. If her next test score 
69 is 18 points more than the highest score of the three tests, her total number 

of points will be 328. Find Erin's test scores. 75, 77, 79, 97 

70. Julius weighs twice as much as each of his twin brothers. If each of the 
twins gains 5 lb and Julius gains twice that amount, the sum of the three 
brothers' weights will be 240 lb. How much does each weigh ~ow?Julius, 11 Olb· twins 55 lb 

71. The width of a rectangle is 6 cm less than the length. A second rectangle, ' each 
with a perimeter of 54 cm, is 3 cm wider and 2 cm shorter than the first. 
What are the dimensions of each rectangle? 16 cm by 1 0 cm;14 cm by 13 cm 

72. Martha has some nickels and dimes worth $6. 25. She has three times as 
many nickels as dimes. How many nickels does she have? 75 nickels 

73. Elliot paid $1.50 a dozen for some flowers . He. sold all but 5 dozen of 
them for $2 a dozen, making a profit of $Ht ~How many dozen flowers did 

he buy? 56 dozen .- . -1u cans tjog food ; 12 cans cat food 
74. Rachel spent $16.18 for some cans of dog food costing 79 cents each and 

some cans of cat food costing 69 cents each. She bought two more cans of 
cat food than of dog food. How many cans of each did she buy? 

75• Victor earns $3 an hour working after school and $4 an hour working on 
Saturda~s. Last week he earned $43, working a total of 13 h. How many 
hours did he work on Saturday? 4 h 

State a reason for each step in Exercises 76-78. (3-8) 

76. 6 + (15 + 4) = 6 + (4 + 15) _?_ Comm. prop. of add. 
= (6 + 4) + 15 -1_ Assoc. prop. of add. 
= 10 + 15 = 25 -1_ Substitution principle 

77. 20 + ( -4) = (16 + 4) + ( - 4) 
_J_ Substitution principle

= 16 + [4 + (- 4)] 
-1_ Assoc. prop. of add. = 16 + 0 
_J_ Prop. of opposites= 16 
-1_ ldent. prop. of add. 
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--1._ Comm. prop. of add.7 + r9 ..... n, 'f' (- 7) 
1~· -> ► Ia + 7 + ( - 7) _?_ Substitution principle 

~ 12 + 0 _J_ Prop. of opposites 
_?_ Identity prop. of add.~ 12 

cflapter 4 
(4-1) 

SilllPJify. 
2. ( - 5)4 625 3. -3 · 24 - 48 4. (-2 · 5)3 - 1000 

J. 73 343 
256. (8 - 4)3 64 7. 6 - - 26 8. (4 + 7)2 121

5. 7 + 52 
32 

4310. (82 - 62 ) -;- 7 4 11. 4(92 - )9. 53 ~ (32 + 42) 5 68 

(4-1)
£raiuate if a = - 3 and b =2. 

14. 4a - b3 - 20 15. (4a - b)3 - 274412. 3a + b2 -5 13. (3a + b)2 49 

17. (7 + ab)2 1 19. (- 3:r 8~J6. 7 + ab
2 

5 18. -b23a 49 

(4-2) 
Add. 

21. 3b + 4 22. Sm + 8 23. -2t - 720. 4x - 3 
-2b - 6 b - 2 4m + 3 9m + 11 6t - 3 4 t - 1 O 1x + 8 11 X + 5 

25. 6x2 - 2xy + 3y224. 5k - 6l + 4 
4x2 - xy - );i. 10x2 

- 3xy ~ 2y2 

-5k + 8l + 2 2/ -+ 6 

2m2 27. Sa2 
- 6ab26. - 311111 - 5n 2

b2 3a2-2a2 + 9ab - + 3ab - b-8m2 - n r-,,n ,_~, ·.,, 6n 

28-35. 1n Exercises 20- 2"'7'. ~ubt«ai.:;t ihe 1o-v.rer polynomial from the upper one. 

2Ru(\"" (4-3, 4-4) 
3 3 

) o'7 38. (-3c2d)(-4cd2
) 

Simplify. 41. 60j5k3 /t, 'j . 12c d 

36. e6 . e3 . e e, o 37. (4f3)(2f4 

4 
h3 40. (3mn)(6m2n)(2n2

) 36m:.?.n 41. (-Sj4 k2)(4jl3)(-3kl2 
)

39. (-2gh2)(5g3/t) - 10g4 

6 2 
6 7 44. (3u2 v)(-7v3)(! u )

42. (fx5y) (%xy 6 ) 12x y 43. (-6a3)(¼a3
) a 

46. 42. 4a+ l • 4a 4 ?a ~ 3 47. 25 • 2b+ 3 • 23 -b 2048
45. 3''' • 35 -w • 3 729 

) 4d1049. (8d3)(2d7 ) - (3d6)(4d4 
48. (3p5)(5p2) + (7p3)(2p4) 29p7 

20
50. (w5)2 w1·0 51. (x2)s x 10 52. )'2. y5 y1 53. z1l • t' z 

56. c3 • en cn+ 3 57. dn • dn • dn d 3 n54. (an)3 a3n 55. (b3r b3n 
15 

SS. (5/)2 2Sf2 59. (gh)
4 

g h 60. (6m3f 36m6 61. (4mn5)3 64m3 n 

5 

4 4 

5 4 10 8
62. (2u3v)5 32u15v 63. (3a b )2 9a b 64. ( - 7x4)2 49x8 65. -(~t5)3 -512x15 

66. (3k)2(3k)4 67. (-2x3)3 • (5x2)2 68. -(4t2)2(3t)3 69. (5.rv)3 
• 3.rl 513 ., ~75x7 y729k6 _ ---=-200x _ - 432t7 

Extra Practice 645 

Additional Answers 
28. -3x - 11 

29.5b+10 

30. m + 5 
31. - 8t - 4 

32. 1Ok - 14/ + 2 

33. 2x2 - xy + 4y2 

34. 10m2 - 3mn - 4n 

35. 7a2 - 15ab + b2 

41. 60j5k3/5 

_ 28ll4v444. 3 



, 

Additional Answers 
82. m 2 + 6m + 8 

83. n 2 + 2n - 15 

a284. - 13a + 42 

85. 5x2 -+- 33x - 14 

86. 12y2 - 10y + 2 

87. 30m2 + 38m + 12 

95. a = 2A ; p ~ 0 
p 

96. h = 3V; B =;if. 0 
B 

97. b, = 2A ~ b2h; h ¥= 0 

98. b = y - mx 
IA

99. r = V", A ~ O 

100. n = s ~8;60 

101.. C = ~ (F - 32) 

102. A = P + Prt 

103. t = ;, ; Pr ¥= 0 

Multiply.7x + 21 5y - 20 -3n + 6 
70. 7(x + 3) 71. 5(y - 4) 72. -3(n - 2) _8 (4,s73 - a, t 6 
74. 3n(n + 5) 75. -4t(3 - 2t) 76. 6k(2k - 7) • -80 Jrn l 

3n2 + 15n 12t +· 8t2 12k2 - 42k 77. -sh(8h 41tt) 

78. 9a(a2 - 3a - 4) 9a3 ~ 27a2 - 36a 79. -5b 
2 
(3b

2 
- 2b + 6) -40h< -+-3) 

- 15t + 1o 3 .... 15h 

80. !c(6c2 - 3cd + 9d2) 81. iuv (10u
1 !! 4~/21{ 2 

2c3 
3 2 

u v + 4uv4- c2d + 3cd2 5u v - 2 2 3 v ) 

82. (m + 4)(m + 2) 83. (n - 3)(n + 5) 84 ( 
85. (5x - 2)(x + 7) 86. (4y - 2)(3y - 1) 87~ (:~ :)(a - 7)

4
288. (u + 3)(u2 + 2u + 5) 89. (v - 1)(3v + 4v + 7) 90 (3 )(Sm +3) 

u3 + 5u2 + 11 u + 15 3v3 + V
2 + 3v - 7 '6 / - 5)(2c2 _C -13 2 Ci-

91. 7x - 4y 92. 5a - Sb 93. e 
2 + ef + J2 94 3 c2 +29c .... 

3x - 2y 4a + b e + f • m - 4mn -lSm+ ' 
3 2 2 32

21x2 - 26xy + By2 20a2 - 27ab - 8b e + 2e f + 2ef + t 1Sm3 _ 1 ~ 
Solve the given formula for the variable shown in color. State the rest . ~m n + •in' • 
if any, for the formula obtained to be meaningful. rictions, 

1 1 15. A = 
2 

ap; a 96. V = 3 Bh; h 97. A =2h(b1 +b);9 2 

98. y = mx + b; b 99. A= 'TTT"
2 

; r 100. S = (n - 2)180; I 

A - ..Lt101 F = 2..c + 32· C 102. p = 1 + rt ; A 103. r - Pt'• 5 ' 

Solve. Use a chart to help you solve the problem. 

104. Two buses leave a depot at the same time, one traveling north and the 
other south. The speed of the northbound bus is 15 mi/h greater than the 
speed of the southbound bus. ii.4..ft..~r 3 h on the road, the buses are 255 mi 
apart. What are their speed,./? .3!) trn .-'h, 50 mi/h 

105. Exactly 10 min after Alex left· his grandparents' house, his cousin Alison 
set out from there to overtake ! ·dr-rL Alex drives at 36 mi/h. Alison drives 
at 40 mi/h. How long did it tak~ ..l\Jison to overtake Alex? 90 min 

106. A plane flew from the Sky City airport to the Plainsville airport at 
800 km/h and then returned to Sky City at 900 km/h. The return trip took 
30 min less than the flight to Plainsville. How far apart are the airports 
and how long did the trip to Plainsville take? 3600 km; 4.5 h 

107. A poster is three times as long as it is wide. It is framed by a mat such 
that there is a 4 in. border around the poster. Find the dimensions of the 
poster if the area of the mat is 488 in2 • 13.25 in. by 39.75 in. 

108. A square piece of remnant material is on sale. A rectangular piece of the 
same material, whose length is 1 yd longer than a side of the square and 

whose width is ~ yd shorter than a side of the square, is also on sale. If 

the square and the rectangle have the same area and you purchase both 
remnants, how much material will you get? 3 ~ yd2 
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cttapter 5 
[,ist all pairs of factors of eal'h integei·. 1.(f."IJ 

J. 42 z. SO 3. 9 l 4. 72 5. 52 

Find the prime facto1;zation of each ihteger in Exercises l - 5. 
6-

10
• - -1 • n'° 5 8 "" 1 "l 9 ., .) ~•. 1'0 22 ◄'2 . 3. ; ~ • • , , " • .. . 0 • • 136 

· the GCF of each group of numbers. (SJ IJGh'e 
11, 126. 168 42 12. 144, 84 12 13. 65, 52 13 . 114. 90, 330 '10 ·,, n 

4. 1,SiJnplify. Assume that no denominator equals 0. (5-2) 4, 
2, 36;16. 25m4n 5m3 'i fl£- 3x4 17. -?ab _ 1 18. -8(uv)7 4u2v2 

1-• 4x 3n5 ; 4, 18~-15mn6 
2lab5 3b4 -10(uv)5 5 , --12.; 8, q

(w4)2 1 20 (Sk)2 3 221. (-3y) _27 22. -- - c 5. 1, $2; 2, 26; 4, 13; J9. (l-\,5)4 w, 2 • sk2 5 64(y3)2 7 i I 52; ' 2, - 26~ 
-4, ~,13 

Dhide. (5-3) 
2x2 + 6x + 1 

12e + 8 3e + 2 6x - 9y + 12 2x - 3y + 4 25 • 2x3 + 6x2 + X23. 4 24. 3 
X 

2 2 3I8ab - 24a - 3b + 4 a 27• 15m - 2;: - Sm 28. 28h5k3 - 35hk226. -6a 7hk2 

3 - 5M - m2 4h4k - 5 

Factor each polynomial as the product of its greatest monomial factor and (5-3) 

another ~lynomial. 
5 (3W:.::'. - 2 AI + ' 9x,x ;- L' 7u2 (u + 2) 

29. 15w2 - 10w + 5 30. 9x:?. + 18; 31. 7u3 + 14u2 

32. 12a3 
- 6a2 + 18a 33. t-Sr·' + 3,_,d 34. 8m2 n - 24mn2 

6a~2a2 
- a 8mn(m - 3n) 

(5-4)Write each product as a trimnnh~L 37. n2 + 4n - 21 
35. (x + 5)(x + 3) )f, 13.,: t · ': 36. (b -- '; )V, -· ~, ·./ :c t 8 37. (n - 3)(n + 7)1 

40. 3f2 + 17f + 10 
238. Ce - 8)(e + 6) l 2f· .ta 39. (3 + m)n + mi~ -t 'f,r; -~ m 40. (3/ + 2)(J + 5) 43. 20n2 - 22n + 6 

41. (4y - 3)(2y - ,J) . 42. (8z 7· 7}(;; -- 2) fz~ S,;; "\4 43. (Sn - 3)(4n - 2) 53. (4e - 3)l4e r 3)
r 1 1Oy -t 1 

44. a(6a - 4)(~a - 3) 45. h(3h + 7)(4h --1 9) 46. 2x(9x - l)(2x + 3) 54. \6u 5)l6u + 5) 
,•)I,,30a3 - 3ba · 1 2a - f}-; , ·: -:j:jJ-i 36x3 \ 50x;? 6x 

55. l9 tH9 + t) 

Write each product as a binomial. \5-5) 56. 16{3a , 2b)l3a + 2b),ud~ 64 

47. (k - 5)(k + 5) k2 
- 25 48. (3 - y)(3 + y) l; y"' 49. (4d - 8)(4cl + 8) 

4 250. (w2 - 6)(w2 + 6) w - 36 51. (5m2 + n)(Sm2 
-· n) 52. (ab + c2)(ab _- c ) 

·•5m4 n;:, a?b·,) · c4 

Factor. You may use a calculator or the table of squares. (5-5) 

53. 16e2 - 9 54. 36u2 
- 25 55. 81 - j2 56. 144a2 

- 64b2 

4 4 657 49 - l00_l 58. v - w 2 2 59. s - 4 60. l6x8 
- 625 

(7 ·_ 1Oy)(7 + 1Oy) (v - w)(v + w)(v + w ) (s3 _2)ts3_± _~ 
60. (2x2 
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-
\ :."" \ \ 

s. \~ f i \ ,~' 

!>. 1.:-} ,.') 4\ 

SO. ,V'. 8\w · h)' 
81 I~ 6, \lX 7)'1C "I 

8~. ,,~, '7•7\( ;~-- 3n\ 

63. \c 4f~·te 1 
, 1C . (?l(c 3 

85 I\' · 7\\X -1-- 5) 

86, t~1me 

87. lh 9)\h .... 2) 

88. i1 101\b - 3) 

89. (y 9)(y I- 5) 

90. \a 3b){a --r b) 

91. tu + 4v}{u v) 

92. tm 5n)(m 1- 4n) 

93. f2x .. 3)~x -· 4) 

94. prime 

95. {5d ~ 3)(2d 1 ) 

96. · 2(5 ..... 3y){1 T 2y) 

97. prime 

98. - 2(2z - 1)(2z - 5) 

99. (5x + y)(3x -+ 2y) 

100. 2(a - 2b)(4a - 3b) 

101. (7m + 3n)(2m - n) 

110. 2x(3x t 4)(7x l- 2) 

111. 6y(5y-t 1H2y-1) 

112. x3(6x - 1 )(2x - 3) 

113. 16a2(a - 3)(a ~ 3) 

114. 4n(n2 - 5)(n2 + 5) 

115. 2w5(14w2 - 51) 

116. 4(3m + n)2 

117. -12(c - d)2 

118. - 7x(x - y)2 

E~pr~~s t'nl'h sq1t1:1rc us u Ji:inomlal. 4x'· I ?4Y. I· 3f.i 2 
.. g· t Mq l 49 It 11/{ i 02 63. (2x ~- 6)2 5y 30y + 9 •s~,

6.1,· (g + W· 62, (k ~ 3) 64. (Sy .._ W· 
67. (ef 8)2

65. (2m + Jnl <i6. (7a - Sh)' , ,,~ H,of ~ 64 68. ,<- 4 +9J)"i.2 1 1
nl" 4 12n1t1 { 9n~ '1Ua 70ub ; ,5h 1(",! 7?( 

· 16 
Fador. 

70. e2 + I 8e + 81 (o 1 9) ''·!i,69. . \"' 6x 1- 9 (X :\) 71. 4 ~ 28h + 49h2 -
173. 4m2 - 36mn -t 81 n2 

2 ·, /~72. 64x2 + 8lh y + 25y
2 74. 16w + 24wz +9 2

(2m 9n)2 

(BX + 5y)2 2 
4w. '.h, 

Factor. Check by multiplying the factors. If the polynomial is not 
'~•7 ! 5.ij, ~ I

factorable, write prime. 
v2 276. - 9v + 20 77. a - 2a + l75. k2- + 8k + 7 

2 79. n2 - J6n + 48 2 
78. 35 + 12u + u 80, w + 18w +80 

82. m - I0mn + 21n2 2 
81. x2 + 13.xy + 42y2 

2 
83. e - ISef +44/2 

84. c2 + 3c - 18 85. x2 
- 2x - 35 86. k2 + 8k - 32 

88. b2 + 7b - 30 2
87. h2 - 7h - 18 89. y - 4y - 4S 

2 3b2 91. u2 + 3uv - 4v2 290. a - 2ab - 92. m - mn - 20n2 
94. 10e2 

- 12e + 393. 2x2 + llx + 12 95. 10d2 + d - 3 
97. -7 - 39z - 18z2

96. -10 - 26y - 12y2 98. - 10 +24z - 8z2 
99. 15x2 + 13.xy + 2y2 100. 8a2 - 22ab + 12b2 

101. 14m2 
- mn - 3n2 

103. 2(a + 2)(3a + 2)Factor. Check by multiplying. 
105. (b - 3)(b + 1)2 15-1(), 

102. 8(m - 3) - 5m(3 - m) (m - 3)(5m + 8) 103. 6a(a + 2) + 4(a + 2) 

104. u(u - 2v) - (2v - u) (u - 2v)(u + 1) 105. b(b - 2)(b + 1) - 3 - 3b 
106. a2 + 2a + ab + 2b (a + 2)(a + b) 107. 7cw + 3c - 7w2 - 3w 

2108. n3 + n - 6n - 6 (n + 1)(n2 - 6) 109. 64 - 64m2 + m4 - m6 

107. (7w + 3)(c - w) 
109. (1 + m)(1 - m)(64 +m4)

Factor completely. Check by muttip,ying. 
\5-11 

110. 42x3 + 68.x2 + 16x 1U. ft.Dy~ .,,- 18y2 - - 6y 112. 12~ - 20i +3.t3 
113. 16a4 - 144a2 

4n5114,. ··- l0On 115. 28w7 - 102w5 

116. 36m
2 + 24mn + 4n2 U7. 24cd - 12c2 - 12d2 118. -7x3 + 14.ry - 7.\}'! 

119. {-13 Si tl.O ,1~ '27} 121, l2, 11 
Solve and check. 122 {-? .2-} l """· 

1 
r•) _ 3 l 

1
., 1 _l_ .!} \5-U)

1 4 0· 6' 6 • · ~'"· • - t.' 2 • 3 
119. (a + J3)(a + 8) = 0 120. (f - t6)(f - 27) = O 121. (2.x - 4)(3.\ - 5) = 0 

122. (6h - 5)(6h + 5) = 0 123. 7w(4w + 3) = O 124. m(2m +7)(3m - 4) =O 
2 

2125. a +7a+6=0 { 1, - 6} 126. q - 2lq =-20 {1,20} 127. d2 =14d-45{5,9t 
c2128. y2 - 7y - 18 = 0 { 2, 9} 129. - 36 = - 5c \4, -9} 130. h' = - 3h+ 54 \6,~91 

2
131. 6 - 232 - 4z = 0 \ ! , s)t32. 3m2 + I = 4m \ 1, }\133, 2n2 =IO+ 11 \ - 2,21

2 

134. e - 49 = 0 {7, • 7~ 135. 36g2 = t6 {½, -}} 136. w3 -9w=0{0, 3,-3} 
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2h + 4 3h~ + ~a - 2 · ~ - 4It + - _1_ -0_ 2 86. 
4

(m -
11

) _ 3(m + 11) 

&4. 6 ~ 85 
~(h + 1) 16 12 " 

118 88 3z + z -:r-o 23 _ __.;..-----;;- • 2 -- 89 u 3~2 X + 3 Z-- - 16 Z - 4 • -- + --- U - 3
8 . x + zx + 7 z(z + 7) u - 4 4 - u u - 4 
7 ~ - •• (~ + 4)(z - 4) 

(<,-6)
( ch e~1>ress1on as a fraction m simplest form 

\\'(ite ea • 2 93. .:£ + 3 X ~ 3y 92. 4m - l 4m - 3l 22 91. 5 + _l Sn + 1 m m-- y y Additional Answe,s 
90· 73 3 n n 

- 6k + 13 x + 3 -2 97. 8h - _ h_ SJ. h{8h -+ 23)96. ~ _ ~ 95. __!J:_ + 7 Sn - 14 h + 3X X h t 3
9'· 6 k + 3 n - 2 n - 2 

101. 2w - w + 3 98. 2ypy t 11~-100. a+ Sa+ 3 w-3 2y + 799. 5-~ a+3" e2 - 1
llfi! 3,, + ~ 
"J"" 2y + 7 99. 5e2 __: e =--~ -J 104. _x_ + _x_ - 3

7 3n - 1 103. _v_ + _u_ + 1 x-4 .x+4 le+- rne - 11 
u +v v - u

J02, II - ,;_-+z -~ 
1OO. a~8a + 3 

(6-7) a ,._ 3 

pirid•· Write the answer as a polynomial or mixed expression. 2w2 - 7W - 3 
108. ~6 101. w- 3 ~ 106. y2 - 2y :. 35 107. a2 - Sa - 3 n+4 

102. n - 3105. X + 2 y - f a + 2 112. x3 + Sb3 - 1 
}!y~ + 6 x+3 103 2v2 

110. -;: --- 111. b+1 · {v+uHv-u)
109. J__+ k2 - 4k l}-- - 115. 2n2 - 13n + 20k-5 - x2 + 48 

u3 + 2u2 2n - S n - 4- 16 104· lx ... 4)lx 4)w3 + w2 + 2w - 4 \ 1.4. ~~2 + 4u + 8 
113, w - 1 ,r,/2 I 2i/!. _; 118. Sn2 + 6n3 + 9 105. X + 5v3 +v2 +v +l 3 + 2n 

2 
n - ~ 

117. v -2 3n2 - 2n + 3 106. y + 5116, 2 - 9h + 7h 
1h- 2 v2 + 3V + 7 + _!L 11v - 2 107. a - 7 -+- ~a .... 2 

108. n - 4 

109. k+ 1 + A 
(7-1)Chapter 7 s 

110. 4y + 2 + iy-1
3. 3 kg:45 g 200 :3 

Write each ratio in simplest form. 2
2. 4 m:250 cm 8 :5 6. (4a)2:6a 8a :3 111 • b2 - b + 1 - -b -r 

-1 
1. 40 s:2 min 1 .3 5. 36d2 : 10d 18d :5 22 

112. x2 _, 3X + 9 · -;+34. 6y: 15y 2 :5 
7, The ratio of old cars to new cars if there are 180 cars and S S are new . 25 :11 

8. The ratio of wins to losses for a baseball team that played 84 games and won 

(7 -2) 
48 of them. 4 :3 

u. 2; =~~~ \Solve each proportion. 2
10. t == ; {35} 

14 .!11 = 1.L l 3_\ 
• 25 l25 \. 5 ( 9. ~ = fs {9} 

13. ltf = ~; {6} 
• 8a - 5 : t3 { 12}

12 ].!_ = 1. f-1.J. 17 Sa - 4 8• 2 5 l. 15J ~-z {4 
16• 10w + 2 - 7 } 
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Additional Answers, page 65313.±~. 
0 , .\ 

1 114.t+' . 

0 I .1 

15.it 

'i1" 
16.r:.t-2 

0 • X 

I17.1 
·;1: \ 'X 

18.+Y 
0 2 X 

t19.T 
20. 

(continued) 

Soh'e and check. If the equation has no solution, write No Solution. 

~ X ~ 19. - = 12 {72} 20 . .§.x _ \ '7.4) 
18. 'j" - f = 2 {9t 3 2 7 2:-X:::: 5 {14} 

2 2 
2 s l 22. y : = ; {6} X + 1 3 _ 3.t - 621. 3 x - 9 x = - I {-9 23. ~-1-~1-?1 

l 1 I 4 y-2
24. 1l = 4 + 4z {2} 25. x + 3 = 2 {6} 26. Sy+ y === -{ {1}z z 

3m + 5 _ ..!.Q. = !!!.28. h l 
27, C : = ¾{2} 6 m 

{12} 
1 29. 2h + 4 - h+2 ::::. 13 

{-6} 

Evaluate. 
(7.5)

31. 45% of 450 202.5 30. 80% of 700 560 32. 3.25% of 48 1.56 

33. 18 is 60% of what number? 30 34. 63 is 150% of what number? 42 

35. What percent of 180 is 45? 25% 36. What percent of 36 is 54? 150% 

Solve. (7-5, 7-6, 7-7, 7-~, 
37. l.2x = 48 {40} 38. 0.6z = 180 {300} 39. 0 .08y = 64 {800} 

40. 0.4a - 0.7 = 2.9 {9} 41. 0.3b + 0.03b = 99 {300} 42. 0.0Sc = 6.6 - 0.06c 
{60J 

43. How many kilograms of zinc are contained in 30 kg of an alloy containing 
28% zinc? 8.4 kg 

44. Ed Jefferson bought a new suit that cost $140. If he also paid $6.30 in 
sales tax, find the sales tax rate . 4.5% 

45. A camera that originally cost $150 is on sale at 15% off the original price. 
Find the sale price. $127.50 

46. How many kilograms of water must be added to 12 kg of a 30% salt solu
tion to produce ,1 20% golntion': 6 kg 

47. How many ki!ogrm:ns of Vr'ottP must be evaporated from 40 kg of a 10% 
salt solution to prn.:fac~ ::t 2So/i, l'joluhon? 24 kg 

48. A coin-smting mm::hitt.:-: i..~an ~mt et certain number of coins in 15 min. A 
second machine can sort Lhc 8am0 nnmber of coins in 30 min. How long 
would it take both machines working together to do the job? 10 min 

49. An air conditioner takes 20 min to cool a room . If a second air conditioner 
is used together with the first, it takes only 12 min to cool the room. How 
long would it take the second air conditioner alone to cool the room? 30 min 

Evaluate. (7,9) 

so. 6- 2 ;6 17-751. 5- 3 1~5 53. 9-3 7~952. - 49 

2- 4 • 2- 3 1 g-254 - - 3- 4 ..1.
• 128 55. (6- 2) - l 36 57. ? 6456. r3 3 
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1~
2. Aaron, Betsy, and Charita work part-time at the public library. Betsy 

works 4 h more each week than Aaron, and together they work half 
5 j,many hours as Charita. How long does each person work if their to~ • 

is 45 h? Aaron, 5.5 h; Betsy, 9 .5 h ; Charita, 30 h tune 

3. Zach's last quiz score w_as 30 points le~s than twice ~is first score. Wba 
was his first quiz score if the sum of his two scores 1s 150? 60 t ,,

4. The length of a rectangle is 18 cm more than the width. A second 
. . fi rectan-

gle is 6 cm shorter and 3 cm Wider than the rrst and has a penm· t
24 e er of

126 cm. Find the dimensions of each rectangle. cm by 42 cm; 
27 cm by 36 cm 

5. Becky has as many dimes as Ryan and Am~ have together. Ryan has 5,2 
more dimes than ~my, and Amy has one third as many dimes as Bee 
has. How many dimes does each have? Becky, 6; Ryan, 4; Amy, 2 dirn: 

6. A cup of skim milk has 10 more than half the calories of a cup of wh 
~lk. A cup of whole milk has 4~ m?re calories than a glass of apple ole 
JUiee. If the total number of calones rn one cup of each is 370, find th 
number of calories in each. whole milk, 160 calories; e 

skim milk, 90 calories; 
apple juice, 120 caloriesSolve. 

{3-7)
1. A collection of quarters and dimes is worth $6.75. The number of dimes is 

4 less than three times the number of quarters. How many of each are 
there? 13 quarters, 35 dimes 

2. A total of 720 people attended the school basketball game. Adult tickets 
cost $2.50 each and student tickets cost $1.50 each. If $1220 worth of 
tickets were sold, how many students and how many adults attende.d1._ 

o8u students 140 d 13. A worker earns $9 per hour for a regular workday and $13.50 per hour for ' a uts 
additional hours. If the worker was paid $114.75 for an 11-hour workday, 
what is the length of a regular workday? :.·,5 · 

4. Carrots cost 75¢ per kilogram and po~1t,~!!1 co';t 70¢ per kilogram. A shop
per bought 9 kg of the vegetables for $6 i~ :-fo·.;,., many kilograms of each 
did the shopper buy? 6 kg of currots, 2 ~u .:..: DC\~toes 

5. A collection of 102 nickels, dimes, and (p~~,crs is worth $13.60. There are 

14 more nickels than dimes. How many quarters are there? 36 quarters 

Chapter 4 

Solve. (4-8) 

1. Two trains leave a station at the same time, heading in opposite directions. 
One train is traveling at 80 km/h. the other at 90 km/h. How long will it 
take for the trains to be 425 km apart? 2.5 h 

2. Grace leaves home at 8:00 A.M. Ten minutes later, Will notices Grace's 
lunch and begins bicycling after her. If Grace walks at 5 km/h and Will 
cycles at 15 km/h, how long will it take him to catch up with her? 5 min 
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r .t took one hour longer flying to Lincoln from Ad 
AJC · • . ams at 800 km/h th

3. · cturn at 1200 km/h. Fmd the distance from Lm·col t Ad an 
to r . , . . . n ° ams. 2400 km 

e spent 'l Omm ndmg his bicycle to a friend's h H . . 
4 Gen . . f . ouse. e left his bike 
• there and, with his neod, walked for 15 min to the gym. Gene rides his 

b·cycle 10 km/h faster than he walks. If the entire tri'p cove d d'
1 . . . re a 1stance

of z.75 km, bow far 1s 1t from his friend's house to the gym? 
0

_ km
65 

5 At noon, Sheila left a boat landing and paddled her canoe 20 km down
. stream and 20 ~ bac~. If she ~raveled 10 km/h downstream and 4 km/h 

upstream, what time did she amve back at the landing? 7:00 P.M . 

So)ve. 

1. A rectangle is 4 m longer t~~ it is wide. If the length and width are both 
increased by 5 m, the area 1s mcreased by 115 m2. Find the original 
dimensions. 7 m by 11 m 

2. A rectangle is 3 cm longer and 2 cm narrower than a square with the same 
area. Find the dimensions of each figure. 4 cm by 9 cm; 6 cm by 6 cm 

3. A rectangular swimming pool is 4 m longer than it is wide. It is sur
rounded by a cement walk I m wide. The area of the walk is 32 m2. Find 
the dimensions of the pool. 5 m by 9 m 

4. When the length of a square is increased by 6 and the width is decreased 
by 4, the area remains unchanged. Find the dimensions of the square. 12 by 12 

5. A print is 10 cm longer than it is wide. It is mounted in a frame 1.5 c~ 
wide The area of the frame is ~99 cm2• Find the dimensions of the pnnt. 

· 60 cm by 70 cm 

Solve. 
a 

1. Find two consecutive integers v,n~;se J,,1m is 104. No solution 

2 A lane averaged 1000 km/h ,.m the first half_ of a r0und. t~p, bu~ hea:Y 
d on1 th~ .- e>•lr.'"1 trip lo 6 · 00 km/h. If rhe entire tnp. windsp s1owed 1·ts spee -•~ ~ ,..,~,. ' " ~ 

k 6 h find the total distance , 4600 km 

t~o , oints on her quiz than Jack. If they both get 8 bonus 
3. Jill earned 12 more p . manv points as Jack does. How many

points, Jill will have three time~ as ' 
. ts does each have? No solution 

porn . e is 2 cm longer than the side of a second2 sq~are. The 
4. The side of a squar d th t f the second by 220 cm . Fmd the 

area of the first square excee s a o 
side of each square. 56 cm and 54 cm . . 

. . tegers whose sum is four times the greatest5. Find three consecutive m 

integer. 
- 5 - 4 - 3f t 

Chapter 5 

Solve. 
t. The sum of a number and its square is 132. Find the number. 11 or - 12 

2. The sum of the squares of two consecutive positive odd integers is 202. 

Find the numbers. 9, 11 

Extra Practice 
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fil
· m th 

3. A rectangle is g cm longer than it is wide. The area is 240 cm2 p· d 

74 · mdeth ,otfe.
dimensions. 12 cm by 20 cm p·

4. Toe sum of 1wo numbers is 12 and the sum of their squares is 

18 16 e l·
numbers. 5 and 7

5. A rectangular nowcr garden is planted in a rectangular yard that -
m by

a umform
12 m. The gm,tcn occupies

l I t 
A of ,

the
.,. t

ure'1
I 

nf
1· 

the yard
· 

and )eaves' 
en. 4 m b

• • .stnp ot grass arounu t 1c. c, ges. •om t ,e , 1111ens10ns or the gard 
Y 8 m i• 

6. The edge ,,t ,me cuhc ,s 4 cm tonger than the edge of a second . 

v,,Jmncs of the cubes differ by 316 clll·'. Filld the length of the :~be. The 

~ge of 
each cube. 3 cm; ·; c111 

"I 

I. Two numbers are in the ratio 2: 3 and their sum is 125. Find the numbers. 50, 75
Sohre. 

2. The measures of the angles of a triangle are in the ratio 2: 3 : 5. Recall that 

the sum of the measures of the angles of a triangle is 180°. Find the mea-

sure of each angle. 36°, 54°, 90° 

3. Three numbers are in the ratio 2: 3 :5 and their sum is 200. Find the 

numbers. 40 60. 100 

4. The ratio of teachers to assistants to children at a day care center is 2: 1 :9. 

Of the 96 people at the center, how many are children? 72 children 

5. A collection of quarters, dimes, and nickels is worth $22.80. If the ratio of 

quarters to dimes to nickels is 5: 3: 7 , how many coins are there? ~ 80 coins 

6. Two trains leave a station at the same time heading in opposite directions. 

After 2 h, the trains are 376 km apart. If -cht ratio of their speeds is 22: 25, 

find the speed of each train. 88 km/h, 1on ~-:.r:~,t1 
\,-2) 

Solve. 

1. A 1.5-lb steak costs $5. 80. Find the cost of a 2·~lb steak. $7 .73 

2. A poll showed that 400 voters out of 625 favor Question 1 in the town 

election. If there are 7500 voters altogether, how many can be expected to 

vote in favor of the question? 4800 

3. Group-rate admissions to a museum cost $140.70 for a group of 42. How 

much would it cost for a group of 50? $161.o0 

4. The tax on a restaurant meal that costs $24 is $ l .44. Find the tax on a 

meal that costs $35 . $2.1 o 

5. The Sommers' scale is inaccurate. If it registers 120 lb for Karen, who ac

tua!ly weighs 116 lb, how much will it register for Neil, who actually 

weighs 174 lb? 180 lb 
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-p 1 cm represents 25 km. Colorado is represented by a rec-
.1.1all 111a 

' · 8 4 'd F. d11 a ~, - 01 Jong and 1 . cm wt e. m the approximate area of Colo-
86; ...,, 'c 25 , ·· c - · · 296 700 ·k 2 

,8.- 11g1 . , r'~ kilometers. , m' -· squa ~ . JO' ·doril 

~ 
' ruan spent $2 more on books tha~ Sylvia did. If they each spent $4 less, 
I, 5 Jvia would have spe?t exactly 6 of what Juan spent. How much did each 

Y d? Juan $t6; Sylvia, $14 
spen .

Z riu-ee fifths 
1

of a number added to one fourth of the number is 51. Find the 

. number. 60 
J. Bart's age is one third of his mother's age. Seven years ago, his age was 

one fifth of hers. How old are both now? Bart, 14 years old; mother, 42 years old 

_ A rectangle is I 1 c~ narrower than it is lo~g. The length is two sevenths 
4 of the perimeter. Fmd the length and the width. length, 44 cm; width, 33 cm 

_ rwo thirds of the coins in a collection of quarters and dimes are quarters. 
5 fhc collection is worth $12. How many dimes are there? 20 dimes 

. A bus, traveling at 90 km/h, takes 15.2 h longer to get from Ardmore to 
6 Zepher than a plane flying at 850 km/h. How far is it from Ardmore to 

z,epher? 1530 km 

Solve. 
1. The sum of a number and its reciprocal is g. Find the number. ! or : 

2. The sum of a number and its reciprocal is fi. Find the number. ~ or ~ 
3. The denominator of,;. f::acaon is 2 more than the numerator. If the numera

tor and denominaJu r are increased by 2, the new fraction is /5 greater than 

the original fractiun. find the original fraction. ~ 
4. The denominator of a fraction is 2 more than the numerator. The sum of 

the fraction and its reciprocal is t:. Find the fraction. ; 
5. If the speed limit is decreased by 10 km/h on a 100 km stretch of a high

way, the trip will take a half hour longer than usual. What is the usual 

speed limit? 50 km/h 
6. Sue can ride her bike 14 )un/h faster than she can walk. It takes 17.5 min 

longer to walk 2.5 km than to ride. Find Sue's walking speed. 6 km/h 

Solve.1. If there is a 6% tax on clothing, find the tax on a suit that costs $175. $10.50 

2. A real estate agent makes a 7% commission on all sales. How much does 

the agent make on a sale of $182,500? $12,775 
3. A discount store sold a sweater for $32. lf the discount was 20%, find the 

original price. $404, If the Gannons' $84 monthly gas bill goes up 8%, what will be their new 

monthly payment? $90. 72 Extra Practice 

~ 

(7-4) 

(7-5) 
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" • Changing Earth's Surface 

DISCOVER .................... -z-.;..:_gi,· ·······················Affilt....._..l 

. ~ ,Where Are Volcanoes Found on Earth's Surrace. 
loo~ a t the map of Earth's active volcanoes on Think About It 
page 351 . What symbols are used to Developing Hypotheses Develop a hYPothesis represent volcanoes? What o ther symbols are to explain where Earth 's volcanoes are located. 

Are there any volcanoes on the map whose 
• shown on the map7 

: 2. Do the locations of the volcanoes form a location cannot be exp lained by your hYPothesis? 
• pattern? Do the volcanoes seem related to 

any other features on Earth's surface? 

UIOE FOil l(EAOIHG In J983, a fault near Borah Peak in Idaho sl ipped, causing a 
powerful earthquake. The earthquake pushed the land along♦ How does plate movement 

change Earth's surface? one side of the fault up by nearly 3 meters. The result was a 
• How do mount..ns form1 long, clifllike ridge marking where the fault movement occurred. 
♦ What is land subsidence? In onlr a few seconds, the Borah Peak earthquake produced a 

Rtt1ding np B,rore you road, dramatic change in Earth's surface. More often, changes in the 
wnte the headings in this surface take place gradualh-. But over time, even gradual change 
section. A5 you ,..d . write can produce new features.
down the main point of each 
h••dtng 

K,y T~mu stress Forces in the Lithosphere 
• deformation • earthquake The Borah Peak earthquake is an example of how the forces of• fault • strike-slip fault 
• normal fault plate movement affea the lithosphere. Plate movement can alter 
• h•ng,ng wall • footwall Earth systems and produce changes in Earth's surface. These• reverse fault 
• r,ult-block mounuun changes include deformation of the crust, faults, mountain 
• land subsidence • volcano building, land subsidence, and volcanoes. Scientists try to predict• hotspot 

(he Earth features, 
diing the plata ~ 

1tU . .. · plate movemen .. 
b(fld. and twist the~ 

J force that adds polll!ildd 
~Jpe or breaks andmm-a.5-laclstQcW,. ◄""'•llill'iamM

the rock's shape or IOlume. ~ 
Ill Deformation takes place so aJowlyfllilt'}OII Clllllllt.,_Jr 
directly. But overnayJongthM,dcfi, )olliu"--littfi;i"lic 
face. Stress produces threetypes ofdefouillllfou:abc!atfjt,~ 
.nd compression. Shearing pushes• imaofmeltfltfWD OJ11f111111it 
Jjrtctions. Tension puDs on rock. makingitthinaetin dkdltlt., 
Compression squeezes rock, making it thfcka-mthemiddle. 

Deformation caused by plak MOftllleDt can put so madt 
stress on the lithosphere that it breaks. Where die~ 
breaks. a fault forms. During plate lllOfflneDt, strmbaildtup 
.oong the fault, storing potential energy in the ruck. ~ 
the rock along the fault suddenly breaks and sHda, CDlliaS• 
earthquake. Each time an earthquake occun, polmlial lllell1 
changes to kinetic energy as the rock along the fimltIIIIJI&ID 
chis way,every earthquake changesEarth's surfaa. 

,._.. JO Deformation pushes, pulls, orlwislsthenxblnflllMlCllllt: 
111/ating Couse and Effrct Which typeafdebnllllan11111dsl1Ullllil!D 
,,.i of the crust? 

Figure 29 An Parthquake 
pushed up the ,and along Iha, 
fault_ form ng _ aong r,dgE 
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,,1ten movement •Figure 31 The San Andreas
fault 1s a strike-shp fault that JtpS downward. 
slices through Cahforrna. J,,erge, or pull ~

(he Rio Grande rift
Strikt-slip fault EJrth's crust ue~ 

Faults and Fault Movements Reverse Faults C.om
If you try 10 break a caramel cand)' bar in two, it may only bend rt\-erse faultbasthesame
and stretch at first. Like a candy bar, many types of rock can bend 1110ve in the opposite dmction.
or fold. But berond a certain limit, even these rocks will break_ roc1cs aJongamterSe&ultmoft.Aa.ina,111111'iit!illfiNlllf.
Rocks that easily bend take more stress to break than brittleones_ rt\tl'SC fault lies atan angleabovethe

When enough stress builds up in rock, the rock breaks, creating (he hanging wall ofa moase faulta1idll ap
a fault. Afault is a break m the crust where slabs of crust slip Past Re,-erse faults produad mounlaimmfbeCanadlmi
each other. The rocks on both sides ofa fault can mo,·e up or down
or sideways. Faults usually occur along plate boundaries, where Mountain Bulldlng
the forces of plate motion compress, pull, or shear the crust 50 (her millions of yean, plate IDOftmaltcan came fiidtng andmuch that the crust breaks. There are three main types of faults: faulting. Foldingandfaultingdrhmbyplatuaovwtmallstrike-slip faults, normal faults, and reverse faults. in mountainbuilding.Amountain is alandformthatriseshigh
Strike-Slip Faults Shearing creates strike-slip faults. In a above the surrounding land. A mountain range is a group of
strike-slip fault, the rocks on either side of the fault slip past mountains that are closely related in sbape.structure.andap.
each other sideways with little up or down motion. Figure 31 Folding When continentalplatescollide, thecollisionsqueaashows the type ofmovement that occurs along a strike-slip fault the tw0 plates together. Slowly, layers of rock in the plate fold,As you learned in the previous section, this type of motion like arug when its endsare pushedtoward~other. Forexamresults in a transform boundary between plates. The San Andreas ple,when Pangaeabegan to form, theNorth.Americanplaleo,lfault in California is an example of a transform boundary. lided with the Eurasianplate.AJ thtsehugeplatacollided,thick
Normal Faults Tension forces in Earth's crust cause normal ~ym ofrock near the edges ofthe plates were compressedand
faults. In a normal fault, the fault is at an angle, so one block of folded.This folding formed the Appalachian Mountain&. 

Figure 32 Anormal fault 1s 
rock lies above the fault while the other block lies below the fault

exposed in this road cut The The half of the fault that lies above is called the hanging wall
rock la)'ffl no longer line up The halfof the fault that lies below is called the footwall. Look atbecause the hanging wall has
dropped down relat,ve to the 

Figure 32 to see how the hanging wall lies above the footwall. 
lootwa!. 

K,y 

forcr ddorm1ng tht cr,,u .. 
M ovrmm1 0l0t19 tht fouh ....,_ 
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Figure 34 Two nonnal faulu can 
form fault-block mountains, such as 
the Teton range 1n Wyoming 

faulting Sometimes, plate movements cause tension in the 
crust. If the tension is great enough the crust breaks, forminga 
normal fault. Faulting can cause mountains to form. For eum
ple, geologists thmk that plate movements have placed tension 
on Earth's crust in 1evada and Utah and parts of nearby SIiia. 
The tension caused many normal faults to form in this regm 
Blocks of crust then slid along these no rmal faults, forming 
mountains called fault-block mountains. One example of I 

fault-block mountain range is shown in Figure 34. 

Land Subsidence 
\\ben plate movement and deformation of the crust push upa 
wide area of crust, uplift occurs. These forces also can lead to 
land subsidence. Land subsidence occurs when the land 
sinks, or subsides, as a result of geologic processes ~r h 
activities. In Chapter I3, you will learn how certain h 
act1vuies can cause a different kind of land subsidence. 

Plate movements along diverging plate boundaries ale 

cause of land subsidence. This type of subsidence leads to 
formation of rift valleys and ocean basins. 

Sometimes, as uplift raises one part of the crust, land 
tence occurs in an adjoining area. In the area ofsubsi 
orce of plate movement warps the crust downward- '$. 
mav sink until it is below sea le\'el. About 65- 70 ~ 
ago, this process resulted in shallow seas covering 
of• orth America. The seas extended all the wa 
northern Canada! 

voicank 
Some of F.arth's most..,._....,.. 
~-otcano is aweak spotin tbe trail.......~ 
material called magm&a>mestothellit&Ol,Mipiatbatffldies 
the surface is called lava. Lavacools to fimil so'lktrodt.VGbalc 
l(tivitybuildlmounlaDmdeoflmroctail..._.wlcaic 
11111eria1s-Platemomnentsdetaminewbm'folcanoaew1op 
nEarth's surface. 

Location of Volcanoes 
There are about 600 acme volcanoes on land. Many more lie 
1,tneath the sea.Volcanoesoa:urin beltstbatatencl ICIOIS con
tinents and oceans.One majorvolcanicbelt is the RingofFire, 
formed by the manyvolcanoesthat rim thePacific Ocan. 

Volcanic belts form along the boundaries ofl!arth's plata. 
Here, the lithosphere is weak and &actund,allowing magma to 
reach the surface. Most volcanoes occur along dim-ging plate 
boundaries, such as the mid-ocanridge.or in subduction zones 
around the edges ofoceans. But thereare m:eptionsto this pat
tern. Some volcanoes form fir from the boundaries ofconti
nental or oceanic plates. 

.......=-
;t1n.. 
S.,.\Uqn-
~ 
amorllld 
ancient gods 

.,11,rlhllfl 
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Figure 36 Volcanoes form when 
two oceanic plates collide Of when 
•n :eamc: ptate collides with a 
conhnental plate In both caM!'\, 
oceanK crust \1nk.s beneath a df'err 
ocean trench and metu to form 
magma that erupu to th• surlace 
a-. ,ava 

DI glng Plate Boundaries Volcanoes fo,_
V I noes at ver k d" .,,. 

o ca "d n ridge which mar ·s a 1verging platal the m1 -occa ' f . c 
ong Al the ridge lava pours out o cracks m the OCran 

boundarv. ong ' "ft LI • h 
. lw form along n va e} s, sue as the Grratfloor. VoIcanoes a 

Rift Valley in Africa. 

at Converging Boundaries Many volcann..Volcanoes . .,.. 
form near the plate boundaries where some oceanic crust returns 
to the mantle. There, the crust melts and forms magma, which 
then rise< back toward the surface. When the magma from the 
melted crust erupt< a< lava, volcanoes are formed.. 

Mani· volcanoes occur on islands, near boundaries where l1IIQ 

oceanic plates collide. Recall that at sue~ places, the older, denser 
plate di"e< under the other plate, creating a deep-ocean_trench. 
The lower plate sinks beneath the deep-ocean trench mto the 
asthenosphere. There it begins to melt, forming magma. BeaUSt 
the magma is less dense than the surrounding rock, it seeps 
upward through cracks in the crust. Eventually, the magma 
breaks through the ocean floor, creating volcanoes.The resulting 
volcanoes create a string of islands called an island arc. Major 
island arcs include Japan, :,,.:ew Zealand, Indonesia, the Caribbean 
islands, the Philippines, and the Aleutians. 

Subduction also occurs where the edge of a continental plate 
collides with an oceanic plate. Collisions between oceanic and COD· 

tinental plates produced both the volcanoes of the Andes moun• 
tains on the west coast ofSouth America and the volcanoes ofthe 
Pacific :S:orthwest in the United States. 

A1thtno1phtrt 

flglft 37 Hawaii sits on the movtng Paclic plate. 8enNth It Is• powaful 
ho! ,pot. Eventualy, the plate's~wil any the island clHawaii 
M6'/ from the hot spot. lnlm#ng W'1ich mandon 1M map lorm«Itint? 

Hot Spot Volcanoes Some ~canoes result from "hot spots• 
in Earth's mantle. Ahot spot is an area whm magma from deep 
i,ithin the mantlemeltsthrough theaustlikea blowtordi through 
steel. Hot spots often lie in the middle ofcontinental or oa:anic 
plates far from any plate boundaries. 

A hot spot volcano in the ocean floor can gradually form a 
!mes of volcanic mountains. For aample, the Hawaiian Islands 
formed onebyoneOYer millionsof)Ur5as the Pacific platedriftm 
Ol'tr a hot spot. 

Hot spots can also form under the continents. Yellowstone 
National Park in Wyoming marks a major hot spot under the 
North American plate_ The last volcanic eruption in Yellowstone 
OCCurred about 75,000 )Ur5 ago. 

1. Explain how the three types of deformation 
altect Earth's aust. 

2. Describe two ways that mountains form. 
3-What is land subsidence and why does Itoccur? 
4 ·Where do most volcanoes occur? 
s.~Cl'ltlalJ PNllcllng 1tOCN11ic 

crust is subducted beneath continental crust, 
What Earth features wm form on the continental 
Clust? 

1. Fil • pllstit
bailchlilJ.ful 
dfcoldwall!l:l{fr.......~ 

2.Mixred food .......~ 
hatwalllrlna--,. 
IWRIW-llldledboCll-.flll 
l'l)leSffltml!JT1a. 

3. Holdyour finger ovet1fie 
mouth of the boale •Jl'ii; 
place the bollle in the 
arlleroflhebcawllh1he 
ballle'smoulh....,~ 

4. Float a flit pieced~ 
folmon thewmrto 
modelatKtoRk:pllR. 
Mlicesurethe •~1s 
floating above the~ 

5. "Taeyallffloger•• 
bollleand oliinewtat 
happenstothe•.....-

.......... McM(h 
plastic foam slowly... 
Wi,-doestbeffll!Jllabach 
the •p1ate"? How doestis 
model a hatspot~? 
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