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PREFACE

Elementary Algebra serves as a bridge between the traditional and the reform
text. It is a text that encourages students to explore mathematical ideas, formu-
late questions, and communicate mathematics using writing and graphing.
This text embraces the best elements of the American Mathematical Associa-
tion of Two-Year Colleges (AMATYC) standards and reform: motivating appli-
cations that drive the mathematics, including an abundance of real-source data
graphs and tables; technology integrated where appropriate; writing about math-
ematics—in the exercises, as a new margin note feature, and as interactive chap-
ter summaries; group projects, the majority of which involve real data; variety in
presentation and illustration of mathematical concepts; and a problem-solving ap-
proach introduced early and integrated throughout.

Approach

Mastery Many courses require students to demonstrate mastery of specific
aspects of the material. Additionally, in this text, concepts and skills are inte-
grated into a smoothly flowing text and not simply presented as isolated objec-
tives. Section goals are identified, and the tests monitor achievement of those
goals. Our exams give three questions for each objective. A student who an-
swers two of the three questions correctly really knows the material.

Sensitivity to Learning Styles and Disabilities Students have many op-
portunities to “see” mathematics in multiple formats—graphically, numeri-
cally, symbolically—and to use all these formats in solving problems. Addi-
tionally, Study Hints and Instructor Notes are given to aid students, including
those with learning or perceptual difficulties. A section in the Instructor’s Re-
source Manual is devoted to working with students with learning disabilities.

Motivation We present problem situations from many areas of interest and
concern that reflect the impact of mathematics in all aspects of modern life.
Therefore, answers are not always artificially “nice” numbers but are often
from real situations. This realism helps students develop genuine number
sense.

Real-Life Applications

With respect to motivation and real data, newspapers, magazines, professional
journals, and current and historical books are the source materials for the ap-
plications found in the following features.

Chapter and Section Applications Each chapter has a Chapter Lead-In and a
Chapter Look-Back and each section has a Section Lead-In and a Section Follow-Up
that extends knowledge of mathematics in a real-life situation or in a mathe-
matical exploration. These Lead-Ins relate peripherally to the section and chap-
ter and help to interest students in the material to come.
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Exercises and Examples Examples and exercises involve data gathered
from contemporary business, sports, current events, the sciences, and virtually
all real-life situations. They cover a diverse selection of topics, including biol-
ogy, physics, astronomy, real estate, architecture, engineering, and even ele-
ments of popular culture, such as movies. They appear early in the text and
throughout all chapters. The wide variety and realism of the applications will
appeal to students. The areas of application are identified.

Excursions Excursions are extended project exercises that follow each sec-
tion’s exercise set. These problems can be assigned to individuals or groups.
These exercises contain a wealth of real data, and a written answer or justifica-
tion is often required. Many are also open-ended and encourage creative think-
ing and problem solving.

= Class Act These problems are especially designed to stimulate discussion
and cooperation as student groups formulate the best solution. These can be
assigned to individuals but may require more time than for groups.

= Data Analysis These problems encourage graphical and/or statistical analy-
sis. They are appropriate for both groups and individuals.

= Posing Problems Numerical information is given in table, graph, or para-
graph format. Students are encouraged to pose their own problems and
solve them and share with others. These activities often stimulate lively
classroom discussion.

» Exploring ... These problems often require some informed trial-and-error
procedures to find a solution. Students will explore problems involving pat-
terns, numbers, calculators, problem solving, and geometry.

Technology

Calculator Corners All technology material has been specifically developed
and written for this text. The Calculator Corners are integrated at appropriate
places, providing detailed directions for how a graphing calculator can be use-
ful—both in graphing and non-graphing topics. The Calculator Corners not
only illustrate how a graphing calculator can make mathematical calculations
easier, they also can take a mathematical idea one step further or present an al-
ternate way to illustrate a mathematical concept. For classes not using calcula-
tors, the Calculator Corners are easy to identify and skip. Screen displays and
directions are given for the Texas Instruments TI 82/83 series, but the features
discussed are found on all graphing calculator models.

The Calculator Corner examples and exercises were contributed by Dr. Mary
Margaret Shoaf, who has given numerous workshops on the use of calculators
in teaching mathematics. Additionally, her research and writing have focused
on the use of calculators in enhancing student understanding. We are pleased
to have her as a member of the writing team.

Writing/Group

Besides the Excursions and the section exercises identified with &>, there are
additional features that encourage student writing.

Margin Notes In other texts, often student margin notes contain information
for students to read only. We offer two types of student margin notes that ask
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students to give a written response, allowing students to interact immediately
with the material.

= Error Alert These can be assigned individually or used as a catalyst for
group discussion. A problem is presented along with an incorrect or incom-
plete solution. Students are asked to identify and correct the errors. Com-
mon student errors are presented in this feature. We ultimately want stu-
dents to be able to identify and correct the errors they might make in their
own work. No answers are given in the text in order to encourage students
to rely on themselves for these answers.

= Writer’s Block These questions require students to write about mathematics.
Students explain, define, clarify, and interpret mathematical ideas, terms,
and procedures.

Student Journal The student text comes with a separate Student Journal
booklet. This journal contains interactive chapter summaries in which students
must write their own summaries as prompted by questions. Each chapter sum-
mary covers all the definitions and rules in that chapter and asks students to
provide definitions, complete statements and diagrams, fill in blanks, and
write explanations in their own words. Students are encouraged to give an ex-
ample of each definition and rule and to make notes to help them remember
the material. Students are also encouraged to keep a homework journal, with
pages numbered, in order to note the page numbers of problems that they have
worked that best “model” the chapter’s main ideas. Overall, the Student Jour-
nal is designed to help students make the most efficient use of their time while
studying the material.

Chapter Pedagogy

Section Goals On the first page of each section, Section Goals list the termi-
nal objectives for the section. These goals will be taught and practiced in that
section, together with necessary “pre-skills.”

Definitions and Rules Key words are defined and rules (or procedures) are
clearly delineated in boxes set apart from the rest of the material. These fea-
tures build vocabulary and aid students in communicating mathematics. Each
mathematical term appears in bold type when it first occurs in the text.

Study Hints These student notes found in the margin aid students in learn-
ing the material.

Warm-Ups Students are directed to a Warm-Up after each worked example.
The Warm-Up parallels the example, reinforcing the concept just taught and
building student confidence while also allowing students to interact immedi-
ately with the material. These special exercises appear right before the section
exercises, and answers to all Warm-Ups are in the back of the text.

Connections to ...

= Probability and Statistics Topics in probability and statistics are introduced
throughout the text and reinforced periodically. Topics include mean, me-
dian, mode, standard deviation, range, line graphs, histograms, pie charts,
and naming probabilities.
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» Geometry and Measurement Topics in geometry and measurement are intro-
duced throughout the text and reinforced periodically. Topics include area
and perimeter of plane figures, surface area and volume of rectangular
solids, cylinders, spheres and pyramids, similar triangles, parallel lines cut
by a transversal, changing units, and scientific notation.

Problem-Solving Preparation Problem solving is emphasized throughout
the text. A useful set of problem-solving strategies is developed in the text so
that students learn to approach problems in an organized, efficient manner.
Students are taught to reason mathematically using a four-step procedure
modeled on Polya’s problem-solving work.

Estimation Throughout the text, estimation is taught and reinforced, where
appropriate, to promote number sense.

Functions and Set Notation Functions and set notation are introduced early
and reinforced throughout the text. Students completing this text will be well
prepared for intermediate algebra.

Assessment

We have incorporated a variety of assessment features into this text. Instruc-
tors might want to use a portfolio of these (and possibly also Warm-Ups,
Excursions, Writer’s Block, and Error Alert features) in evaluating student
knowledge.

Skills Check The Skills Check sections determine whether students have the
prerequisite skills necessary for that chapter. Passing this test does not allow a
student to “skip” the chapter; instead, it lets them know if they are ready to
begin. Students who miss problems are referred to appropriate sections for
review.

Section Exercise Sets These exercises provide review and practice for all
skills taught in the section. Exercises are arranged in pairs; answers to odd-
numbered problems are at the back of the text.

Mixed Practice In all sections except the first section in a chapter, there are
mixed practice problems that review and reinforce skills previously taught in
that chapter. Answers to the odd-numbered problems are at the back of the
text.

Chapter Review These exercises are divided into two sets. The first group of
exercises provides a section-by-section review of the chapter’s work. The sec-
ond set is a mixed review that is not section referenced. All answers appear in
the back of the text.

Chapter Test This test follows the chapter review material. It is mastery-
based and contains three questions for each section goal in a chapter. Ques-
tions are organized by section goal, and answers do not appear in the back of
the text (solutions can be found in the Solutions Manual). A student who an-
swers two questions correctly out of each group of three has most likely mas-
tered the objective. The Chapter Test takes approximately one hour to com-
plete. An additional Chapter Test as well as suggestions for Assessment
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Alternatives—in keeping with the standards recommended by AMATYC and
NCTM—appear in the Instructor’s Resource Manual.

Cumulative Review Beginning with Chapter 2, a Cumulative Review sec-
tion appears at the end of each chapter. This review reinforces skills taught in
all previous chapters including the current one. The exercises are mixed. An-
swers to all these problems are at the back of the text.

Supplements

FOR INSTRUCTOR USE

Instructor’s Annotated Edition The Instructor’s Annotated Edition is an ex-
act replica of the student text but also includes answers to all the exercises as
well as helpful Instructor Notes in the margins. These Instructor Notes provide
hints for teaching students, including those with learning or perceptual diffi-
culties, and cautions about possible student misunderstandings.

Instructor’s Resource Manual with Test Bank The Instructor’s Resource
Manual contains information about how to organize a laboratory course using
this text. Suggestions are also given about the use of cooperative learning
groups and for working with students with certain types of perceptual or
learning disabilities. There is also a section on how students can gain math con-
fidence as well as a section listing the AMATYC standards. Finally, there is an
additional Chapter Test for each chapter in the text. The questions are in ran-
dom order and are slightly more challenging than the Chapter Tests in the text.

The Test Bank contains about 2000 test items. Items are grouped by section and
goal and are also available in the Computerized Test Generator.

Computerized Test Generator The Computerized Test Generator is the
electronic version of the printed Test Bank. This user-friendly software permits
an instructor to construct an unlimited number of customized tests from the
2000 test items offered. On-line testing and gradebook functions are also pro-
vided. It is available in Windows for the IBM PC and compatible computers.

Solutions Manual The Solutions Manual contains full, worked-out solutions
to all exercises in the text.

FOR STUDENT USE

Student Journal This journal, which comes with the student edition, con-
tains interactive chapter summaries in which students must write their own
summaries as prompted by questions. Each chapter summary covers all the de-
finitions and rules in that chapter and asks students to provide definitions,
complete statements and diagrams, fill in the blanks, and write explanations in
their own words.

Computer Tutor The Computer Tutor is a text-specific, networkable, interac-
tive, algorithmically driven software package. This powerful ancillary features
full-color graphics, algorithmic exercises with extensive hints, animated solu-
tion steps, and a comprehensive classroom management system. It is available
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for the IBM PC and compatible computers and the Macintosh. A computer disk

icon Ler) appears in the Section Goals box as a reminder that each section is
covered in the tutor.

Videos Within each section of the text, a videotape icon m appears in
the Section Goals box. The icon contains the reference number of the appropri-
ate video, making it easy for students to find the extra help they may need.
Each video opens with a relevant application which is then solved at the end of
the lesson.

Student Solutions Manual The Student Solutions Manual contains full,
worked-out solutions to all the exercises whose answers are at the back of the
text, namely all the Warm-Ups, the odd-numbered section exercises, all the
Chapter Review exercises, and all the Cumulative Review exercises.
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Astronomy Applications

Apollo mission durations, 155

Distance measured in light years,
265

Earth’s age, 265

Earth’s diameter, 455

Earth’s surface area, 471

Gravity of planets, 14

Jupiter’s surface area, 471

Land area covered by ice, 74

Land area on Earth, 74-75

Mars’ surface area, 470

Mercury’s surface area, 470

Meteorites striking Earth, 61

Moon’s circumference, 455

Moon'’s orbit and period, 326

Neptune’s surface area, 470

Planet masses, 14

Planet velocities, 54

Planet volumes, 470-471

Pluto’s surface area, 470

Rocket plane height and depth
records, 27

Rocks falling on Earth and the
moon, 565

Saturn’s surface area, 470

Scale drawings of the sun, moon,
and Earth, 395

Sun’s diameter, 51

Sun’s surface area, 470

Sun’s volume, 470

Sunspot, radius of, 455

Uranus’ surface area, 471

Venus’ surface area, 470

Biology and Life Science

Applications

Animal gestation or incubation
periods, and longevity, 554-555

Animal weights, 38

Bacterial growth with antibacterial
agent, 563

Bacterial growth patterns, 282,
286-287

Bacterial growth time, 553

Bacteriophage size, 325

Biological systems growth, 327

Bird's flight distance, 490

Blood types, 344, 349-350

Bone length, 195-196

Bushes, heights of, 442, 443

Chicken classification by weight, 13

Continent elevation ranges, 26

Cricket chirps vs. temperature, 123,
150

Crocodile population after protec-
tion program, 585

Dog sled vs. pigeon speed, 162

Dominant genes, 332, 344, 374

Elephant’s food consumption, 117

Flying record achievements, 26

Forensic science, determining per-
sonal height, 122

Forestry, tree planting positions,
223

Frog long jump, 72

Fruit trees, distance between, 527

Genome guide to the human body,
485-486

Growth zone of plant, 73

Height and depth record ranges, 27

Horse high jump, 72

Life on Earth, years of, 293

Man’s height, 197

Monkey swinging, 259

Probability of sex type of children,
360

Rhythms of cicadas (insects), 364, 370

Shrub heights, 152-153

Snake length, 163

Sparrow’s velocity, 148

Virus exposure time, 552

Virus measurment, 265

Woman'’s height, 196

Woodpecker’s pecking rate, 148

Business Applications

Airlines ranked by quality, 251

Airmail postage rates, 225-226

Airplane passengers denied board-
ing, 250-251

Airplane passengers with mishan-
dled baggage, 250251

Baker maximizing profits, 426

Baker’s cookie batches, 471-473

Ballet ticket sales, 466

Bank account growth, 316

Bike selling prices, 506

Breakfast cost, 76

Candy mixture, 181, 474

Cars leased for business use, 343

Chopped meat leanness, 464

Coffee exports, 465

Coffee, tea, and cocoa prices,
227-228

Cookie production in bakery,
413414

Cost per unit, 148

Country expenditure categories,
456457, 458

Cruise ship passenger capacity, 162

Degrees of freedom for two-sample
t-test, 397, 402

Depreciation of machine, 324

Discount price, 147

Dollar shipments of recordings, 78

Earnings of professional occupa-
tions, 301-302

Earnings of technical and protective
service occupations, 302

Employee hours worked, 163

Estimation, 2, 3

Exotic tea prices, 227

Financial formula for present value
of money, 379, 383

Fish harvest, 74

Freezing costs for skating rink, 117

Frequent flyer tickets, 468—469

Fruit-producing trees, 300

Glue container volume, 519

Hourly rate, 149

Information technology effects,
289-290

Internet site visitors, 150

Jewelry sales, 464

Keyboarding time, 415

Manufacturing costs, 563

Markup rate, 68

Median sales prices of one-family
houses, 281-282

Miles per gallon, experimental car,
427,436

Office renovation space per person,
552

XV
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Output of machine, 582

Percent of rusted parts, 68-69

Pottery sale attendance, 76

Profit from electronic pocket orga-
nizers, 300

Profit from a job, 587

Profit from stocks, 586

Range of data, 25-26

Realtor commission, 75

Replacements costs of road signs, 117

Revenue in China, 52

Salary, 148

Sales taxes in states, 452

Selling price, 148

Selling price formula, 146

Stock prices, 73

Street sign costs, 362-363

Telephone rates, 151

Ticket prices, 463

Ticket sales for show, 466, 475, 531

Traffic tickets issued, 458-459

Trip reimbursement, 76

U.S. national debt reduction, 294,
297

Visitors to Web site, 150

Chemistry and Physics

Applications

Acceleration of race car, 288

Acoustics in concert room, 288-289

Air conditioning capacity of room,
509

Alcohol mixture, 463

Aspirin mixture, 463

Ball throw distance, 545

Ball throwing time, 545

Balls thrown upward and down-
ward, 565

Barbell weights, 419

Bathyscaphe height and depth
records, 27

Beaufort Wind Scale, 15

Boiling temperature of water, 564

BTU’s produced per hour by gas
burner, 520, 525

Carbon weight, 74

Cathode resistance in television, 451

Chemical element and compound
mixtures, 458

Chemical mixture, 460—462

Chemical reaction of Zn and HC]J,
462

Density of object, 148

Distance traveled by falling object,
533

Drug mixture, 465

Efficiency of a jack, 385, 411, 414

Electric circuit, 197

Electric current, 551

Energy for flashlight, 293

Ferris wheel ride, 259

Filtered light, 527

Force on object, 149

Hang glider keel, 564

Height of dropped ball, 552

Lifting capacity of blimp, 148

Meter reading, 75

Mirror magnification, 396

Motorcycle engine displacement,
76,516

Ohm’s law, 147

Photographic lens, 386, 405

Pottery kiln gas flow, 496, 501

Power loss, 149

Pressure gauge readings, range of,
26

Projectile, 369, 370

Projectile throwing time, 586

Range of data, 25-26

Relative humidity, 55-56

Rock drop distance, 544

Rock drop time, 545

Roller coaster drop time and speed,
564

Salt solution mixture, 466

Shock waves from explosion, 552

Speed of dropped ball, 552

Speed of dropped ball bearing, 525

Strength of test material, 396

Temperature conversion formula,
146

Temperature highs in states, 495

Temperature in mountain resort, 563

Temperature range, 73

Temperature range of cities, 406

Temperature of research sites, 259

Toy rocket path, 541-542

Toy rocket touchdown, 543

Visible light wavelengths and their
colors, 15

Windmill energy, 386

Wind speed, 15

Construction Applications

Board length on stairway, 492

Board weight, 416

Carpentry, 163

Great pyramid of Egypt stones, 528

Office renovation space per person,
552

Plumbing job time, 417

Pole height with guy wire, 490

Sand box surface area, 545

Storage cabinet dimensions, 588

Triangles as braces in buildings, 478

Volume of Transamerica Tower
pyramid, 528

Water tower legs, 479, 483

Wheelchair ramps, 477

Window installation time, 415

Wood pieces, 181

Wooden brace for a post, 487488

Workers completing job, 414

Consumer Applications

Airmail postage rates, 225-226

Automobile ownership costs,
193-194

Boat rental fees, 165

Budget for individual, 443, 448, 458

Budget of typical American family,
303

Burglar alarm, 117

Car cost, 152

Chicken wire fencing, 570

Classic car sales, 72

Commuter train ride cost, 215

Coupon clipping, 464

Crowd estimation, 22

Discount prices, 74, 147

Electricity usage, 280, 281, 282

Erasers purchased, 464

Family annual income expendi-
tures, 456

Foreign money exchange rates,
102-103, 104, 116

Frequent flyer tickets, 468-469

Group fees for ballet performance,
116

Income per capita, 50

Lending library fees, 164

Long-distance phone charges, 77

Luggage size vs. umbrella length, 527

Mailing costs, 464

Markup rate, 68

Median sales prices of houses,
281-282

Mini-storage facility bin volume, 509

Modeling clay volume, 519

Money amounts as algebraic ex-
pressions, 112-113

Money and debt payments, 164

Money received, 90

Motor vehicle registration in
Canada, 52



Movie attendance, 53

New automobiles purchased each
year, 14

Newspaper prices, 77

Paint for sphere surface, 471

Pizza price, 526

Potatoes purchase, 475

Pottery clay sack weight, 162

Price reduction, 74

Recreation expenditures, 457

Rent increases, 74

Rental fees, 163

Ribbon lengths, 198

Running shoes bought each year, 14

Sales tax, 74, 147

Sales taxes in states, 452

Savings and investments strategies,
468

Selling price, 148

Selling price formula, 146

Skeins of yarn for afghan, 571

Stamp values, 199

Student spending, 303

Supertanker capacities, 41

Taxi fares, 203, 216, 229, 238, 243,
247,252,256, 463

Telephone calls made per year, 14

Telephone rates, 151

Tip size, 75

Travel expenditures overseas,
101-102, 103, 104

Yarn purchases per year, 51

Demographics Applications

Acreage of national parks system, 51

Acreage of park, 53

Anticorruption rating vs. judicial
system rating, 566, 567

China’s population and land use,
386-387

Counterfeit money in circulation, 72

Employment and unemployment
rates, 224-225

Family median income, 563

Food consumed by teenager, 14

Immigrants from France, 155

Land area of individual cities, 53

Median sales prices of houses,
281-282

Money in circulation (1920), 51

National census, 425

Pollutants dumped in stream, 563

Population of Arkansas, 51

Population estimation of individual
cities, 53

Population growth, 50, 527

Population over age 65, 51

Population under 5 years of age, 51

Real median family income after
taxes, 226

Religious affiliations, 156

Resident population by age group,
race, and Hispanic origin, 115

Signatures required per state for
presidential ballot, 555

Telephone calls made per year, 14

Television audience composition by
program type, 100

Television weekly viewing by age,
101

Tenants’ ages in apartment build-
ing, 442443

Territorial expansion, 16

Trash production in world, 194

Travelers (U.S.) overseas, 101-102,
103

Tuna consumption, 51

Valentines handled by U.S. Post Of-
fice, 14

World population, 282

World population, land areas, and
elevations, 553-554

Education Applications

Academic prize qualifications, 441

Blocks, 417

Classroom numbers, 371, 465

College expenses per student, 485

College graduates per academic
year, 52

Exam costs, 117

Exam scores, 107, 493494

Grade point average, 75

Grades on tests, 441

Professor/student ratio, 69

Reading test scores, 495

Score on exam, 150

Student enrollment, 416

Teachers’ pay cut, 315

Test scores, range of, 26

Text author work time, 77

Three-phoneme words, 396

Environment Applications

Bacterial growth time, 553

Computer lab fees, 552

Forestry, tree planting positions,
223

Glacier flow rate, 72

Lightning strike, 214-215
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Nuclear waste accumulation time,
552

Ocean depth, 155

Ocean vs. fresh water lake size, 74

Surface area and volume, 510

Trash production in world, 194

Water supply of world, 167

Geometric Applications

Acreage of national parks, 325-326

Acreage of national recreation
areas, 79

Angle measure in regular hexagon,
419

Angle measure in regular pentagon,
419

Angle measure in regular triangle,
419

Angle measurement in regular
dodecahedron, 419

Angle measurement sum of
hexagon, 406

Angle measurement sum of
pentagon, 406

Angle measurement sum of
rectangle, 406

Angle measurement sum of square,
406

Angle measurement sum of
trapezoid, 406

Angle measurement sum of
triangle, 406

Area of arrow-shaped pendant, 356

Area of basketball court, 356

Area of circular mirror, 165

Area of cloth, 465

Area of double-parallelogram, 356

Area of fencing piste, 356

Area of ice hockey rink, 356

Area of judo court, 356

Area of karate exhibition mat, 306

Area of netball court, 356

Area of rectangle, 356, 491, 530

Area of shaded region of figure, 571

Area of square, 372

Area of square baseball “diamond”,
306

Area of square judo court, 306

Area of square table, 372

Area of square vs. length of a side,
327

Area of television screens, 491

Area of trapezoid, 411

Area of triangle, 193, 372, 410

Area of triangular sail, 410
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Area of trivet, 356

Area of U.S. football field, 355

Areas of squares, 372, 376

Bicycle distance, 492

Circumference and speed of Ferris
wheel, 467-468

Completing figures in coordinate
planes, 213

Diagonal across a square lawn, 488

Diagonal of rectangular tile, 528

Diagonal of rugby field, 491

Diagonal of yard, 491

Diagonals of polygon, 371

Diagonals per polygon formula, 551

Diameter of opening supplying gas
to a kiln, 510, 514

Dimensions of box, 371

Dimensions of circle multiples, 468

Dimensions of picture frame, 193

Dimensions of picture mat, 372

Dimensions of quadrilateral with
right angles, 491

Dimensions of rectangle, 199, 375,
416

Dimensions of rectangular door
knocker, 410

Dimensions of rectangular name-
plate, 410

Dimensions of rectangular rug after
cut-off, 569

Dimensions of right triangle, 491,
529

Dimensions of square box, 552

Dimensions of storage bin, 556

Dimensions of television screen, 491

Dimensions of trapezoid, 552

Dimensions of trapezoid sculpture,
411

Dimensions of triangle, 409-410

Dimensions of triangular brace, 411

Dimensions of triangular sail, 588

Distance of acrobat from ground, 492

Distance formula applied to geo-
metric figures, 503

Height of parallelogram sign, 411

Height of refrigerator, 510

Mean land areas of cities, 155

Perimeter of arrow-shaped pen-
dant, 356

Perimeter of basketball court, 356,
411

Perimeter of boxing ring, 306

Perimeter of cafe, 421

Perimeter of double-parallelogram,
356

INDEX OF APPLICATIONS

Perimeter of equilateral triangle,
306

Perimeter of fencing piste, 356

Perimeter fencing for square grass
plot, 306

Perimeter of ice hockey rink, 356

Perimeter of irregular house lot, 306

Perimeter of judo court, 356

Perimeter landscaping with stones,
78

Perimeter of netball court, 356

Perimeter of pentagon, 306

Perimeter of quadrilateral, 306, 491

Perimeter of rectangle, 356

Perimeter of rectangular gardens,
551

Perimeter of regular pentagon, 306

Perimeter sidewalk around rectan-
gular lot, 587

Perimeter of tomato patch, 304

Perimeter of triangle, 491

Perimeter of trivet, 356

Perimeter of U.S. football field, 355

Pythagorean theorem applied to
sides of geometric figures, 503

Ratio of square perimeters to
lengths, 546

Sides of a polygon, 368-369, 370

Supplementary angles, 464

Surface area of can label, 519

Surface area of card table around
puzzle, 570

Surface area of cylinders, 90, 519

Surface area and dimensions of
cube, 552

Surface area of hang-gliding sail,
551

Surface area of patio space around
pool, 571

Surface area relationship to volume,
510

Surface area of round table, 570

Surface area of sphere after dou-
bling radius, 471

Surface area of toy box, 509

Surface areas and dimensions of cir-
cle and square, 586

Surface areas of quilt panel trape-
zoids, 570

Surface areas of spheres compared,
471

Tessellations around a point, 418

Triangulation to find area, 418-419

Vertices of rectangle, 223

Vertices of triangle, 223

Volume of box, 315

Volume of can, 517

Volume of can of water, 519

Volume of cube, 510

Volume of freezer, 509

Volume of glue container, 519

Volume of pipe, 519

Volume of sand around ball inside
cube, 570

Volume of soda can, 519

Volume of soup can, 518-519

Volume of stream, 418

Health and Physical Fitness

Applications

Blood flow though kidneys, 66-67

Calorie intake, 164

Calories in fast-food fish sand-
wiches, 495

Calories per serving, 147, 149

Consumption of principal foods per
capita, 567

Energy bar analysis, 137

Fat calories in food, 377

Fat ratio of food, 420

Food calories consumed daily, 51

Food consumed by teenager, 14

Health care benefits, 15-16

Heart rate, 73, 224

Heart rate during exercise, 324

Injuries by pins or needles, 51

Menu planning, 76-77

Rhythmic gymnastics equipment,
141

Sounds heard, 14

Stationary bicycle speeds, 467

Taste buds, 14

Virus exposure time, 552

Weight lifting, 72

Interest Applications

Bank deposits, 463, 464, 465

Car loan and payment rates, 152

Compound interest formula, 385

Credit card debt, 302-303

Financial formula for present value
of money, 379, 383

Mortgage rate, 73

Miscellaneous Applications

Acreage of Monument Valley, 51

Age problems, 192,193, 197, 415,
465, 588

Animators working on Space Jam,
387



Area of Alaska, 51

Bicycle wheel radius, 455

Braking distance of truck, 564

Braking speed of car, 560, 561, 564

Candy consumed, 416

Car movement, 242

Car washing chore, 415

Cave paintings’ dating error, 405

Chocolate consumption per day,
293

Coin denominations, 163, 164, 197,
463, 465, 466

Coin toss probability, 89

Cooking, 418

Covered bridges per state, 495

Crew members per ship, 155

Crossword puzzles in newspapers,
76

Crowd estimates, 57

Cups of flour in recipe, 149

Depth of Marianas Trench, 73

Depth of mines, 100

Elevator operator trips, 77

Emptying a pool, 416

English Imperial System of Mea-
sures, 266

Farmer’s daily use of time, 457, 458

Filling a tub with water, 412413

Food serving weights, 163

Handshakes, 372

Height of Humphreys Peak, 51

Height of statue vs. wave, 48

Height of volcano, 53, 141

Heights of skyscrapers, 78

Hem tape, 395

Highway stopping distance and
time, 565

Hose filling a bucket, 415

Hotel room numbers, 371

Ice cream flavors, 417

Ice cube trays, 193

Jigsaw puzzle, 423

Jumping cat’s path, 571

Length of string, 153-154

Length of Suez Canal, 117

Liquid in a cylindrical container,
570

Map scale, 416

Maximum sight distance from tall
buildings, 517, 524-525

Mechanic’s repair job time, 421

Micron related to inch measure-
ment, 325

Mountain elevations, 504-505

Movie grades by critics, 182

Pattern finding, 25

Pen-and-ink drawings sold, 415

People-hours for raking leaves, 117

Playing cards, dealing of, 51

Popcorn calorie content, 92-93

Precipitation of research sites, 259

Projectile paths, 585

Quarter (coin), radius of, 455

Range of data, 26

Rate of water current, 417

Recording tape playing time, 387,
393

Ribbon lengths, 422

Roller coaster car height, 551

Roller coaster ride speed, 67

Scale readings, 73

Shadow vs. actual post and man,
417

Shoveling snow, 417

Silver triangular pin area, 491

Skyscraper heights, 495

Sled movement, 242

Soda dispensers, 415

Speed limits of states, 352

Stone border around pool, 570

Subway token, area of, 455

Tape recording playing time, 386

Television viewing time, 495

Treats fed to cat, 78

U.S. Presidents’ birth dates, 373

Water usage by Americans per day,
293

Weight of cylinder of water, 519

Weight of world’s largest pizza, 14

Well depth, 565

Number Games Applications

Arranging numbers in order, 153

Consecutive integers, 163, 373

Consecutive odd integers, 163

Consecutive positive even integers,
376

Difference of numbers, 197, 199

Difference and product of two
numbers, 551

Digit fill-in problem, 546

Division formula, 147

Fraction, 416, 417, 422

Integers, 164

Last digit in first or fifth powers, 451

Linear equation problems, 464, 465,
466

Non-negative odd integers, 363

Product of two consecutive odd in-
tegers, 552
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Product of two numbers, 373

Product of two odd numbers, 373

Reciprocals, 415, 417

Roots of quadratic equation, 564

Square of number, 372

Square and opposite of number, 371

Sum of consecutive even integers,
197

Sum of consecutive integers, 197

Sum and difference of two num-
bers, 475

Sum of difference of two numbers,
588

Sum of n integers, 197

Sum and product of two numbers,
552

Summation formula, 148

Sums of numbers, 193, 198

Three-digit and two-digit numbers,
363

Sports and Competition

Applications

Ages of football team players, 505

Badminton shuttlecock feather
lengths, 117

Batting averages, 14

Baseball, regulation size of, 455

Baseball bat, circumference of, 455

Basketball court area, 356

Basketball court perimeter, 356, 411

Basketball hoop circumference, 455

Basketball surface area, 471

Basketball volume, 471

Beach ball volumes, 471

Bowling membership, 74

Boxing ring perimeter, 306

Chess tournament players, 371

Competition skateboard lengths,
162

Cricket ball surface area, 471

Cricket ball volume, 471

Cross-country runners, 75

Discus distance vs. javelin distance
records, 439440

Diver’s height required and time,
533

Diving record achievements, 26

800-meter run winning times,
228-229

Fencing piste area, 356

Fencing piste perimeter, 356

Fishing, calories burned during, 466

Football field area (U.S.), 355

Football field perimeter (U.S.), 355
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Football kick distance, 544, 545

Football kick time, 544, 545

Football kicking experiment data,
583-584

Hammer throw, 74

High jump, 71

Hockey game-winning goals, 75

Hockey jersey numbers, 372, 465

Hockey team NHL standings,
166-167

Ice hockey rink area, 356

Ice hockey rink perimeter, 356

Javelin weights, 162

Judo court area, 356

Judo court perimeter, 356

Karate exhibition mat area, 306

Long-distance racing, 162

Long jumper path, 571

Marathon finishers, 155

Marathon finishers’ ages, 165-166,
183-184

Marathon finishing times, 165-166

Marathon women finishers, 53

Mile running times, 260

Netball court area, 356

Netball court perimeter, 356

Olympic marathon winning times,
215

Playing field width, 503

Road race, 417

Rollerblader’s speed, 202

Rugby field diagonal, 491

Runner distance, 77

Runner finishing times, 14

Running shoes bought each year, 14

Salaries of hockey team, 137

INDEX OF APPLICATIONS

Scores of ball teams, 372

Shape of diver’s path, 535, 542

Shape of Olympic events, 534

Shot-put trajectory, 556

Skating speed of teen, 261

Soccer ball surface area, 471

Soccer ball volume, 471

Soccer field diagonal, 491

Sports with quadratic relationships,
578

Square baseball “diamond” area,
306

Square judo court area,

Steps to pitcher’s mound, 72

Summer Olympics data, 56

Ticket estimation for Yankee Sta-
dium sections, 39

Ticket prices at Giants Stadium, 290

Touchdowns scored, 72

Volleyball serve path (track), 546,
550

Volleyball surface area, 471

Volleyball volume, 471

Weights of playing balls, 141

Wrestling ring area, 455

Time and Distance Applications

Altitude of airplane, 73

Altitude reached by hot air balloon,
53

Apollo mission durations, 155

Arrow size for urban traffic signs,
37

Bicycle speed, 465

Boat speed in still water, 417

Bridge length, 73

Canal lengths, 155

Carriage wheel speed, 516

Car speed, 421

Car travel, 465

Car vs. train travel time, 465

Cave length, 72

Creek widths, 78

Dirt bike travel, 464

Distance traveled, 112, 149

Distance vs. gas usage, 142

Dog sled vs. pigeon speed, 162

Elevation of cities, 77

Elevation differences, 75

Fastest outdoor and indoor miles,
440441

Fuel usage, 149

Gas usage formula, 146

Grand Prix racing, 162

Hiking and riding trip, 464

Motorcycle vs. bicycle travel times,
467

Plane speed in still air, 411-412,
414

Road distance, 72

Roller coaster ride length, 73

Skidding car speed and skidding
distance, 526

Spans of steel arch bridges, 155

Train speeds, 459-460

Train travel time, 474

Train vs. car speeds, 463

Travel distance, 193

Travel time, 77, 163

Walking and driving combination,
464

Wind speed, 415
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