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FROM THE AUTHORS

Our goal in writing Basic College Mathematics through Applications was to create a text that would 
help students progress and succeed in their college developmental math course. Throughout, we em-
phasize an applied approach, which has two advantages. First of all, it can help students prepare to 
meet their future mathematical demands—across disciplines, in subsequent coursework, in everyday 
life, and on the job. Secondly, this approach can be motivating, convincing students that mathematics 
is worth learning and more than just a school subject.

We have attempted to make the text readable, with understandable explanations and exercises for 
honing skills. We have also put together a set of easy-to-grasp features, consistent across sections and 
chapters.

In an effort to address many of the issues raised by national professional organizations, including AMA-
TYC, NCTM, and NADE, we have been careful to stress connections to other disciplines; to incorporate 
the appropriate use of technology; to integrate quantitative reasoning skills; to include problem sets that 
facilitate student writing, critical thinking, and collaborative activities; and to emphasize real world data in 
examples and exercises. We have also introduced algebra early in the text to show an algebraic solution to 
a broad range of problems in successive chapters.

Above all, we have tried to develop a flexible text that can meet the needs of students in both tradi-
tional and redesigned developmental courses.

This text is part of the through Applications series that includes the following:

Preface

WHAT’S NEW IN THE FIFTH EDITION?

Say Why Exercises New fill-in-the-blank problems, located at the beginning of each chapter 
review, providing practice in reasoning and communicating mathematical ideas (see page 243).

Updated Content Adjusted content reflecting changing real-world needs. For instance, updates extend 
the place value concept from billions to trillions and the discussion of units to include the prefixes “mega-,” 
“giga-,” and “micro-,” which are increasingly common in technology and medicine (see page 446).

Updated and Expanded Section Exercise Sets Additional practice in mastering skills (see 
pages 359–361).

Chapter Openers Extended real-world applications at the beginning of each chapter to motivate 
student interest and demonstrate how mathematics is used (see page 275).
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Lengthening of Cumulative Review Exercise Sets Twice as many review exercises in 
response to user demand (see page 247).

Greater Emphasis on Learning Objectives End-of-section exercises closely aligned with 
the learning objectives in order to encourage and facilitate review (see pages 3 and 9–11).

More Examples and Exercises Based on Real Data Additional and more varied applied 
problems that are useful, realistic, and authentic (see page 8).

Parallel Paired Exercises Odd/even pairs of problems that more closely reflect the same learn-
ing objective (see page 298).

Easy-to-Locate Features Color borders added for back-of-book answer, glossary, and index pages.

Highlighting of Quantitative Literacy Skills Additional exercises that provide practice in 
number sense, proportional reasoning, and the interpretation of tables and graphs (see pages 28–30).

Increased Attention to Photos and Graphics Carefully selected photos to make problems 
seem more realistic, and relevant graphics to better meet the needs of visual learners (see pages 203 
and 283).

Newly Expanded and Robust MyMathLab Coverage! One of every problem type is now 
assignable in MyMathLab.

Now Two MyMathLab Course Options

 1. Standard MyMathLab allows you to build your course your way, offering maximum flexibility 
and complete control over all aspects of assignment creation. Starting with a clean slate lets you 
choose the exact quantity and type of problems you want to include for your students. You can 
also select from prebuilt assignments to give you a starting point.

 2. Ready-to-Go MyMathLab comes with assignments prebuilt and preassigned, reducing start-up 
time. You can always edit individual assignments, as needed, through the semester.

KEY FEATURES

Math Study Skills Foldout A full-color foldout with tips on organization, test preparation, time 
management, and more (see inside front cover).

Pretests and Posttests Chapter tests, which are particularly useful in a self-paced, lab, or digi-
tal environment (see page 214).

Section Objectives Clearly stated learning objectives at the beginning of each section to identify 
topics to be covered (see page 3).

Side-by-Side Example/Practice Format Distinctive side-by-side format that pairs each example 
with a corresponding practice exercise and gets students actively involved from the start (see page 175).

Tips Helpful suggestions and cautions for avoiding mistakes (see page 83).

Journal Entries Writing assignments in response to probing questions interspersed throughout the 
text (see page 233).

Calculator Inserts Optional calculator and computer software instruction to solve section problems 
(see page 23).

Cultural Notes Glimpses of how mathematics has evolved across cultures and throughout history 
(see page 332).
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For Extra Help Boxes at the beginning of every section’s exercise set that direct students to help-
ful resources that will aid in their study of the material (see page 80).

Mathematically Speaking Exercises Vocabulary exercises in each section to help students 
understand and use standard mathematical terminology (see page 90).

Mixed Practice Exercises Problems in synthesizing section material (see page 63).

Application Exercises End-of-section problems to apply the topic at hand in a wide range of 
contexts (see pages 106–107).

Mindstretcher Exercises Nonstandard section problems in critical thinking, mathematical rea-
soning, pattern recognition, historical connections, writing, and group work to deepen understanding 
and provide enrichment (see page 108).

Key Concepts and Skills Summary With a focus on descriptions and examples, the main 
points of the chapter organized into a practical and comprehensive chart (see pages 145–147).

Chapter Review Exercises Problems for reviewing chapter content, arranged by section (see 
pages 243–244).

Chapter Mixed Application Exercises Practice in applying topics across the chapter (see 
page 245).

Cumulative Review Exercises Problems to maintain and build on the mathematical content 
covered in previous chapters (see pages 271–272).

Scientific Notation Appendix A brief appendix of particular value to students in the sciences.

U.S. and Metric Unit Tables Located opposite the inside back cover for quick reference.

Geometric Formulas A reference on the inside back cover of the text displaying standard formu-
las for perimeter, circumference, area, and volume.

Coherent Development Texts with consistent content and style across the developmental math 
curriculum.

WHAT SUPPLEMENTS ARE AVAILABLE?

For a complete list of the supplements and study aids that accompany Basic College Mathematics 
through Applications, Fifth Edition, see pp. xi.
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Student’s Solutions Manual
By Beverly Fusfield
•    Provides detailed solutions to the odd-numbered exercises in 

each exercise set and solutions to all chapter pretests and post-
tests, practice exercises, review exercises, and cumulative  
review exercises

ISBN-10: 0-321-75712-2 ISBN-13: 978-0-321-75712-8

Student Supplements Instructor Supplements

Annotated Instructor’s Edition
•    Provides answers to all text exercises in color next to the  

corresponding problems

•    Includes teaching tips

ISBN-10: 0-321-63935-9 ISBN-13: 978-0-321-63935-6

New Video Resources on DVD with 
Chapter Test Prep Videos
•    Complete set of digitized videos on DVD for  

students to use at home or on campus

•   Includes a full lecture for each section of the text

•    Covers examples, practice problems, and exercises from the 
textbook that are marked with the  icon

•   Optional captioning in English is available

•   Step-by-step video solutions for each chapter test

•    Chapter Test Prep Videos are also available on YouTube (search 
by using author name and book title) and in MyMathLab

ISBN-10: 0-321-78632-7 ISBN-13: 978-0-321-78632-6

Instructor’s Solutions Manual (download only)
By Beverly Fusfield

•   Provides complete solutions to even-numbered section exercises

•   Contains answers to all Mindstretcher problems

ISBN-10: 0-321-75713-0 ISBN-13: 978-0-321-75713-5

Instructor’s Resource Manual with Tests  
and Mini-Lectures (download only)
By Deana Richmond

•    Contains three free-response and one multiple-choice test form 
per chapter, and two final exams

•    Includes resources designed to help both new and adjunct faculty 
with course preparation and classroom management, including 
sample syllabi, tips for using supplements and technology, and 
useful external resources

•   Offers helpful teaching tips correlated to the sections of the text

ISBN-10: 0-321-63937-5 ISBN-13: 978-0-321-63937-0

PowerPoint Lecture Slides (available online)
•    Present key concepts and definitions from the text

TestGen® (available for download 
from the Instructor’s Resource Center)

MyWorkBook with Chapter Summaries
By Denise Heban

•    Provides one worksheet for each section of the text, organized by 
section objective, along with the end-of-chapter summaries from 
the textbook

•    Each worksheet lists the associated objectives from the text,  
provides fill-in-the-blank vocabulary practice, and exercises  
for each objective

ISBN 10: 0-321-75977-X ISBN-13: 978-0-321-75977-1

MathXL Online Course (access code required)

InterAct Math Tutorial Website  
www.interactmath.com
•    Get practice and tutorial help online

•    Provides algorithmically generated practice exercises that  
correlate directly to the textbook exercises

•    Retry an exercise as many times as desired with new values each 
time for unlimited practice and mastery

•    Every exercise is accompanied by an interactive guided solution 
that gives the student helpful feedback when an incorrect answer 
is entered

•    View the steps of a worked-out sample problem similar to the 
one that has been worked on

www.interactmath.com
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AVAILABLE FOR STUDENTS AND INSTRUCTORS

MyMathLab® Ready-to-Go Course (access code required)

These new Ready-to-Go courses provide students with all the same great MyMathLab features that 
you’re used to, but make it easier for instructors to get started. Each course includes preassigned home-
work and quizzes to make creating your course even simpler. Ask your Pearson representative about 
the details for this particular course or to see a copy of this course.

MathXL—Instant Access—for Basic College Mathematics through Applications

MathXL® is the homework and assessment engine that runs MyMathLab. (MyMathLab is MathXL 
plus a learning management system.) With MathXL, instructors can

• Create, edit, and assign online homework and tests using algorithmically generated exercises 
correlated at the objective level to the textbook.

• Create and assign their own online exercises and import TestGen tests for added flexibility.

• Maintain records of all student work tracked in MathXL’s online gradebook.

With MathXL, students can

• Take chapter tests in MathXL and receive personalized study plans and/or 
personalized homework assignments based on their test results.

• Use the study plan and/or the homework to link directly to tutorial exercises for 
the objectives they need to study.

• Access supplemental animations and video clips directly from selected exercises.

MathXL is available to qualified adopters. For more information, visit www.mathxl.com or  
contact your Pearson representative.

www.mathxl.com
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Losing points for incorrect answers, 361, 404
Males vs. females at a college, 259
Math books in history, 361
Math exam, 299, 396
Math test scores, 64, 68
Medical school, 273
Missed school days, 366
Number of degrees in the United States, 13, 378
Nursing program, 94
Oldest institutions of higher learning, 227
Passing grades, 82
Postsecondary teachers, 8
Preschool budget for craft kits, 37
SAT and family income, 387
Schedule of math classes, 377
School attendance, 218
Sections of math, 68
Student fee, 204
Student government election, 128, 259
Student typing a report, 117
Students taking a math course, 132
Student-to-faculty ratio, 262, 265
Studying, 106, 217
Test scores, 284, 369, 374, 375, 381, 390
White boards in a community college 

classroom, 300

Energy
Annual oil production, 248
Compact fluorescent lightbulb, 316
Electrical usage, 170, 190
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Electricity generated worldwide, 127
Energy efficiency rating of an air conditioner, 165
Nuclear power, 287
Offshore wind farm, 153
Power consumption, 218

Entertainment
Animating a cartoon, 247
Auction, 318
Broadway shows, 230, 319
Brooklyn Museum attendance, 241
Carnegie Hall, 29
Classic horror films, 456
Contestant on Jeopardy, 360
Dating service, 212
Disc jockey, 181, 401
Editing a silent film, 272
Elephants at the National Zoo, 401
Ferris wheel, 486
Film length, 155
Graduation dinner, 408
Grammy Lifetime Achievement Award, 152
Guests at a party, 389
Highest-grossing films, 8
Horse race, 115
IMAX movie The Polar Express, 431
Length of a double feature, 436
Monster truck rally, 416
Most downloaded authors, 229
Movie screens in the United States, 70
Movie sequel Highlander II, 281
Movies, 115, 177
Music sales, 397
Platinum albums, 259
Play at a local theater, 401
Playing time of a DVD, 456
Production of Romeo and Juliet, 64
Radio stations, 102, 320, 477
Raffle tickets, 68–69
Regular sources of local news, 287
Rock concert tickets, 236
Roller coasters, 11, 259
Six Flags Great Adventure  

amusement park, 53
Television show ratings, 181, 185
Tickets to a play, 239
Weekend box office receipts, 370
Westminster Dog Show, 320
Zoo, 393

Environment
Air pressure at sea level, 170
Annual precipitation for Phoenix, 345
Barometric pressure, 274
Beetles destroying a forest, 77
Bermuda Triangle, 476
Depth of lakes, 59, 335
Depth of trenches, 330
Distance across a river or lake, 510, 538
Drought, 180, 351
Elevation, 327, 338, 344

Evergreen trees, 440
Fog, 107, 493
Height of a tree, 265, 273, 510
Heights of mountains, 23, 230, 440
Hurricanes, 245, 457, 538
Insecticide, 267, 538
Largest cold snap in U.S. history, 28
Lead emissions in the United States, 171
Length of the Panama Canal, 172
Lightning, 420
Named storms, 156
Nile River, 12
Nuclear waste, 269
Oil spill, 29, 288, 362, 534
Pesticide, 456
Precipitation, 383
Rainfall, 167, 203, 365
Recycled or composted trash, 431
Recycling, 70
Sea level at Kodiak Island, 350
Shrubs surviving the winter, 217
Solar wind streams off the Sun, 63
Solid municipal waste, 317
Temperature below which plants freeze, 327
Temperature, 209, 245, 322, 344, 351, 356, 357, 

361, 362, 363, 382–383, 418
Toxic emissions, 171
Tropical rainforest, 28
U.S. coastline, 397
U.S. residents producing garbage, 248
Water consumption, 180
Water level of the Mississippi River, 344
Weather sensor, 431

Finance
Annual income, 99–100
Assets of largest banks in the United States, 77
ATMs, 322, 366
Bank account balance, 217, 224, 306, 351
Certificate of deposit, 312
Charity donations, 231
Checking account balance, 80, 245, 330, 360, 408
Credit cards, 29, 287, 296, 338, 360
Deposits, 28, 177
Down payment, 143, 295, 426
Family’s budget, 91, 416
Fixed interest rate, 317
Grandchildren’s inheritance, 374
Half cent, 170
Income spent on housing, 300
Installment plan, 2, 41, 71
Interest compounded annually, 307, 312, 318, 

538
Interest on an account, 171, 276, 305, 311, 317, 

319, 418, 421
Investments, 180, 241, 287
Loan balance, 69
Money left, 229
Monthly car payment, 360
Mortgage on a condo, 41
Mortgage rates, 363
Paying back a loan, 245, 311

Paying off a camcorder, 426
Prime interest rate, 374
Quarters and dimes, 151
Return on Investment (ROI), 259
Rule of 72, 418–419
Salary put into a 401(k) plan, 292
Spending money, 239
Withdrawal, 221

Geology
Cliff erosion, 356
Coral reefs, 354
Earthquakes, 171, 381–382, 458
Glacier, 272
Growth of a stalactite, 203
Largest giant sequoia, 11
Pond evaporation, 144
Ring of Fire, 279
Thickness of Earth’s core, 440
Volcanoes, 274
World’s land surface covered with ice, 194

Geometry
Angle measurement, 221, 416, 421, 476
Area of a circular region, 190, 419, 493, 497
Area of a rectangular region, 2, 36, 41, 79, 134, 

153, 190, 222, 232, 274, 497, 534, 535
Area of a roll of aluminum foil, 534
Area of a semicircle, 498
Area of a square region, 497
Area of a trapezoid, 497
Area of a walkway, 497
Area of cities or states, 42, 63, 77, 214, 227, 

287, 368, 417
Area of oceans, 53
Area of the base of a pyramid, 78
Circumference of a circular-shaped object, 

481–482, 487
Complementary angles, 230, 467
Diameter of a circular-shaped object, 472, 475, 476
Dimensions of a planter, 477
Dimensions of a rectangular region, 440, 476, 521
Dimensions of the Titanic, 128
Fencing a piece of land, 478, 480
Land area, 11, 127, 170, 172, 212
Length of a pool, 118
Length of the side of a parallelogram, 476
Length of the side of a square, 240
Length of the side of a trapezoid, 118
Perimeter of a figure, 221, 482
Perimeter of a rectangular region, 17, 82, 426, 486
Perimeter of a triangle, 113
Radius of a circular-shaped object, 472, 475
Sides of a polygon, 417
Supplementary angles, 230, 467
Surface area of a cube, 420
Volume of a cake, 503
Volume of a cylindrical-shaped object, 501, 

502, 506
Volume of a medicine capsule, 503
Volume of a rectangular solid, 502, 506
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Volume of a sphere-shaped object, 501, 502, 506
Width of a rectangle, 416

Government
Abraham Lincoln, 439
Ages of American presidents, 68, 108,  

381–382, 392
Connecticut Compromise, 249
Countries with largest military expenditure, 64
Democrats and Republicans, 259
Elections, 67–68, 85
Electoral votes, 71
Federal deficit, 344, 354
Federal government income resources, 318
Filibustering, 81
Foreign-aid spending bill, 94
Grand jury, 152, 171
Mayor’s approval rating, 317
Number of votes for Nixon, 78
Political parties, 388
Political polls, 275
Presidential election, 288, 389, 476
Presidents born in Indiana, 155
Proposed recovery plan during a recession, 245
Public debt of the United States, 281
Punishment in an oil spill case, 156
Rwanda’s legislature, 279
Senate seat, 89
Social Security, 288, 388
State Dining Room in the White House, 476
The Pentagon, 236
U.S. congressional seats held by Florida, 427
U.S. House of Representatives, 89, 374
United States Congress, 209
United States Postal Service, 375
United States Supreme Court, 370–371
Voting age population, 143
Withdrawing troops, 320
World Wars, 28

Health/Life Sciences
Aerobics classes, 89
Anemia, 182
Ascorbic acid to cure tuberculosis, 451
Average weight of a human brain, 452
Avoiding the flu, 396
Babies born each month, 396
Birth weight, 452
Blood tests, 157, 171
Blood volume, 283
Body mass index, 419
Bone density test, 330
Burning calories, 53
Caffeine, 214
Calories, 190, 240, 259
Cancer patients, 366
Carbohydrates, 82, 269
Cholesterol, 456
Cost of generic vs. brand name drugs, 182
Daily reference value for fiber, 456
Decongestant pill, 163

Donated blood, 457
Dosage of medicine for a child, 59, 421
Drinking fluid before surgery, 452
Drip rate for an IV medication, 71
Emergency response times, 365
Emergency room visits, 143
Fast-food calories, 80
Female doctors, 320
Health care expenditures, 395
Health insurance, 276, 302
Heart muscle contractions, 40
Heart rates, 267, 376, 401
Injection, 170
Intensive care unit, 259
Intravenous fluid, 267
Length of the small and large intestine, 446
Life expectancy, 230, 237
Life spans, 365
Measles cases, 30, 391
Medicated shampoo, 431
Medicine dosage, 110, 144, 170, 221, 311,  

330, 350, 363, 404, 428, 451
Nerve cells in the human brain, 11
Nursing home residents, 311
Organ transplants, 395
Patient’s pulse, 273
Patient’s temperature, 65
Physical and respiratory therapists, 106
Polio cases in the United States, 316
Pressure on a hip joint, 153
Protein, 267, 269, 287
Recommended daily amount of calcium, 27
Recommended dietary allowances, 107, 297, 446
Smoking, 288
Sodium, 175, 451, 456
Tai Chi classes, 89
Taking medication, 71, 85, 190, 268
Temperature, 174, 245, 354
Testing a new drug, 128
Thimerosal, 457
Vitamins, 40, 158, 182, 447, 451, 452
Vocabulary of a human child and a chimp, 388
Waist to Hip Ratio (WHR), 252
Weight, 69, 239, 317, 339
Weight loss, 138, 154, 204, 229, 351, 362

Labor
Celebrity earnings, 28
CEO’s compensation, 262
Commission, 30, 304, 311, 318, 385
Days off, 91
Employees and vacation time, 317
Employees responding to a survey, 132
Employment for major U.S. industries, 386
Full-time workers, 398
Gender of employees, 301
Gross income, 53, 153, 300
Hours worked, 154
Job openings, 398
Jobs available to those with a  

college education, 401
Layoffs, 67, 231, 338

Minimum wage, 372
Part-time job, 78, 155
Pay per year, 53
Profit sharing, 237
Projected employment change, 21
Ratio of officers to enlisted personnel, 428
Salary/Income, 64, 80, 175, 190, 245, 253, 262, 

272, 274, 284, 297, 374, 538
U.S. military personnel on active duty, 248
Unemployment rate, 6, 40, 153, 276, 380
Unions, 151, 288, 292, 339
Work stoppages, 64

Miscellaneous
Age of Ethiopia vs. the United States, 344
Age, 2, 28
American Kennel Club registrations, 459
Amount of cereal in a box, 154
Brannock device, 418
Buddha, 361
Burning candle, 144
Buying goldfish for a tank, 153
Capacity of an oil barrel, 448
Child’s shoe size, 128
Children with an imaginary companion, 287
Chou dynasty, 360
Cleopatra, 338
Clothesline pulley, 486
Crocus flowers needed to produce saffron, 264
Cutting pizza, 97, 135
Days in a month, 365
Distance Lewis and Clark traveled, 154
Dog’s run, 537
Dripping faucet, 267
Elevators, 28, 330, 344, 374
Emergency training, 236–237
Heel pressure, 213
Height of a column, 512
Height of a puppet’s image, 512
Height of the Statue of Liberty, 12
Heights, 457
Identity fraud, 397, 538
Landscaper buying flowers, 78
Left handed, 317
Longest reigning monarchs, 259
Mayan calendar, 408
Mona Lisa, 437
National Register of Historic Places, 538
Nobel Prize, 106, 297, 397
Pages in a book, 91
Paper invented in China, 342
Photography, 137, 268
Picnic area, 521
Planting bulbs, 274
Pythagoras’s death, 322
Recipe, 106, 246, 269, 440
Record for holding breath under water, 439
Refugee camp, 318
Rescuers searching for survivors, 463
Rhubarb, 435
Robots, 390
Rolling dice, 107
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Roman’s step, 211
Shutter speed, 151
Soda can, 452
Soil needed to fill a flower box, 535
Spreadsheet, 400, 417
Storm damage to houses, 203
The Fields Medal, 91
Thickness of garbage bags, 165
Three-dimensional paintings, 513
Trim for costumes, 156
Waiting time at the passport office, 387
Water in an aquarium, 200
Weight of various items, 128, 204, 406, 431, 

436, 442, 448, 456, 506, 535
Wifi hotspots in the United States, 11
Wreck of an Egyptian ship, 40
Yards of silk to make a tie, 138

Physics
Density of an object, 426
Dropped object, 63
Elevation of an object, 351
Equivalent energy of a mass, 420
Friction, 170
Length of a pendulum, 451
Length of a spring, 420
Newton’s second law of motion, 427
Object thrown upward, 361
Oil flowing through a pipe, 268
Pedal sprocket and gears on a bicycle, 268
Properties of atomic particles, 338
Rate of flow of water, 259
Speed of an object, 427
Speed of light, 50
Speed of sound, 50, 190, 425

Sports
Athlete’s fluid intake, 456
Attendance at Fenway Park, 153
Barefoot water skiing, 429
Baseball, 30, 128, 204, 236, 253, 363, 398, 420, 

425, 518
Basketball, 64, 107, 204, 221, 300, 351
Bowler’s score, 245
Champion swimmer, 208
Figure skating, 457
Fishing competition, 440
Football, 41, 78, 301, 327, 339, 356
Golf, 299, 361
Gymnast’s scores, 181
Hiking, 113, 121–122, 476
Ice hockey, 331
Indianapolis 500 auto race, 170
Ironman triathlon, 155, 240
Kentucky Derby, 127, 437
Longest field goal, 439
Los Angeles Lakers, 107
Masters tournament, 2
New York City Marathon, 175
Olympic Games, 151, 171, 439, 451, 456
Participants in high school athletic programs, 383

Pole vaulting record, 439
Racquetball, 535
Rugby and lacrosse teams, 91
Runner’s time, 174
Scuba diving, 361, 521
Seating capacity of the Rose Bowl Stadium, 12
Shooting pool, 534
Softball team’s record, 203
Tennis, 78, 152, 274, 318
The Triple Crown, 211
Tour de France, 79
Weights of players, 108, 396
Wins and losses, 310, 351
Winter Olympic medal counts, 28
World Cup soccer tournament, 91
World Series, 82, 365, 368

Statistics/Demographics
American pet-owning households, 384
Americans age 65 and older, 151, 382–383
Cat and dog owners, 318
Census, 91
Deaths in New York City, 29
Fatalities, 59, 390
First quintuplets to survive beyond infancy, 439
Flood of tourists, 302
Immigrants entering the United States, 70
Largest continents in the world, 80
Most heavily populated countries, 13
Online survey of students sending  

text messages, 94
Overseas visitors from various countries, 20
People per square mile, 53
Population density, 241
Population of a city, 312, 331, 356
Population of Brazil, 50
Population of China, 50
Population of the United States, 8, 27, 70, 190, 320
Population projections, 50
Probability of winning the lottery, 171
Summer population of Ruidoso, 240
Surveys, 287, 288, 300, 395, 416
Tallest woman, 439
Time spent on daily household activities, 170
Top two languages used online, 23
U.S. population by gender, 300
U.S. tourists visiting other countries, 107
Urban population, 301
Vacationing in Australia, 399
World population, 56, 246
World’s largest oceans, 198

Technology
Aspect ratio of an image, 250
Camcorder battery voltage, 170
Cartridge yield of a computer printer, 259
Computer hard drive capacity, 457
Computer memory, 458
Computer network technician, 221
Download/upload speed of a computer, 240, 268
DVD collection, 70

E-mail users, 384
Facebook, 429
High-definition flash memory camcorder, 401
IBM shipping the first hard drive, 457
Internet users, 29, 212, 272, 300
iPod sales, 77
LCD television, 41, 463
Powering a television through recycling, 70
Printing photos, 2
Radio frequencies, 320
Random access memory (RAM), 447
Salvage value of a computer, 356
Spam e-mail, 287
Twitter, 320
Value of a printer, 408
Wireless internet users, 386
Word processing, 181
YouTube, 1

Transportation
Airline overselling a flight, 317
Airline passengers, 241
Air-traffic control tower, 497
Altitude of a plane, 356
Around-the-world flight, 12
Bicycle wheels, 486
Bus travel, 254
Business and economy class seats, 416
Commuting, 301, 317, 483
Cruising altitude of a passenger jet, 458
Deep submergence vehicle, 348
Deep-diving research vessel, 204
Distance a ship is from shore, 513
Distance between airplanes, 344, 537
Distance between cities, 41, 79, 250, 264–265, 

268, 386, 431, 460, 486, 534
Distance driven, 29
Distance from a starting point, 70
Distance, 110–111, 153, 175, 221, 274
Domestic flights in the U.S., 393
Dupont Circle in Washington, DC, 537
Express bus, 153
First class vs. coach seats, 272
Flight miles, 70
Flight time, 132
Frequent flier miles, 318
Handicap parking, 319
Largest yachts, 154
Mach speed, 264
Nonstop flight, 440
Passenger departures, 378
Pirates terrorizing shipping lanes, 428
Plane’s speed, 153
Top U.S. airlines, 241
Total length of a trip, 483
Trip to an island, 144
Truck driver’s mileage, 41
Visibility at JFK airport, 107
Weights of British ships, 70
Wingspan of a plane, 153
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Whole Numbers
Whole Numbers and YouTube
YouTube is a website where users can upload and view videos. These include 
movie clips, TV clips, music videos, and amateur content. This site made it fea-
sible for anyone with an Internet connection to publish a video that could be 
seen by a worldwide audience within a few minutes.

In February 2005, the company was set up in a garage by several work 
colleagues. The first video posted on YouTube was Me at the Zoo, in which 
founder Jawed Karim is seen at the San Diego Zoo.

The usage of the site grew at an astonishing rate. By July 2006, more than 
65,000 new videos were being uploaded every day, with about 10,000,000 
visitors and 100,000,000 video views per day. Barely a year after its founding, 
the company was bought by Google for approximately $1,650,000,000.

YouTube has made sharing online video such an important part of Internet 
culture that it’s been said “if it’s not on YouTube, it’s like it never happened.”

CHAPTER 1

1.1 Introduction to Whole Numbers

1.2 Adding and Subtracting 
Whole Numbers

1.3 Multiplying Whole Numbers

1.4 Dividing Whole Numbers

1.5 Exponents, Order of Operations, 
and Averages

1.6 More on Solving Word Problems

(Sources: telegraph.co.uk, comscore.com, wikipedia.org, and cleancutmedia.com)



CHAPTER 1 P R E T E S T To see if you have already mastered the topics in this chapter, take 
this test.

 1.  Insert commas as needed in the number 2 0 5 0 0 7. 
Then write the number in words.

 2.  Write the number one million, two hundred thirty-five 
thousand in standard form. 

 3.  What place does the digit 8 occupy in 805,674?  4.  Round 8,143 to the nearest hundred. 

 5.  Add: 38 + 903 + 7,285  6.  Subtract 286 from 5,000. 

 7.  Subtract: 734 - 549  8.  Find the product of 809 and 36. 

 9.  Find the quotient: 27�7,020  10.  Divide: 13,558 , 44 

 11.  Write 2 # 2 # 2, using exponents.  12.  Evaluate: 62 

Simplify.

 13. 26 - 7 # 3  14.  3 + 23 # 18 - 32 
Solve and check.

 15.  The mathematician Benjamin Banneker was born in 
1731 and died in 1806. About how old was he when he 
died? (Source: The New Encyclopedia Britannica)

 16.  At a certain college, students pay $105 for each college 
credit. If a student takes 9 credits and pays with a $1,000 
voucher, how much change will he receive? 

 17.  Phil Mickelson had scores of 67, 71, 67, and 67 for his 
four rounds at the 2010 Masters Tournament. What was 
his average score for a round of golf? 

 18.  The Epson PictureMate Show Compact Photo Printer 
can print a 4-inch by 6-inch photo in 37 seconds, and the 
Epson Artisan 810 All-in-One Printer can print the same 
size photo in 10 seconds. How much longer would it 
take the Epson PictureMate Show to print twelve 4-inch 
by 6-inch photos? (Source: epson.com)

 19.  An insurance company offers an installment plan for 
paying auto insurance premiums. For a $540 policy, the 
plan requires a down payment of $81. The balance is 
paid in nine equal installments of $55, which includes 
a service charge. How much money would be saved 
by paying for this policy without using the installment 
plan? 

 20.  Which of the rooms pictured has the largest area? 1feet = ft2 

A B

C
11 ft

11 ft 7 ft 21 ft

13 ft

6 ft

• Check your answers on page A-1.

2



 1.1 Introduction to Whole Numbers 3

What the Whole Numbers Are and  
Why They Are Important
We use whole numbers for counting, whether it is the number of e’s on this page, the number 
of stars in the sky, or the number of runs, hits, and errors in a baseball game.

The whole numbers are 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, c . An important 
property of whole numbers is that there is always a next whole number. This property means 
that they go on without end, as the three dots above indicate.

Every whole number is either even or odd. The even whole numbers are 0, 2, 4, 
6, 8, 10, 12, c . The odd whole numbers are 1, 3, 5, 7, 9, 11, 13, c .

We can represent the whole numbers on a number line. Similar to a ruler, the number 
line starts with 0 and extends without end to the right, as the arrow indicates.

5 6 7 8 …43210

Reading and Writing Whole Numbers
Generally speaking, we read whole numbers in words, but we use the digits 0, 1, 2, 3, 4, 5, 
6, 7, 8, and 9 to write them. For instance, we read the whole number fifty-one but write it 51, 
which we call standard form.

Each of the digits in a whole number in standard form has a place value. Our place 
value system is very important because it underlies both the way we write and the way we 
compute with numbers.

The following chart shows the place values in whole numbers up to 15 digits long. For 
instance, in the number 1,234,056 the digit 2 occupies the hundred thousands place. Study the 
place values in the chart now.
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 1.1 Introduction to Whole Numbers
OBJECTIVES

 A To read or write whole 
numbers

 B To write whole numbers in 
expanded form

 C To round whole numbers

 D To solve applied problems 
involving reading, writing, 
or rounding whole 
numbers

When we write a large whole number in standard form, we insert commas to separate its 
digits into groups of three, called periods. For instance, the number 8,168,931,047 has four 
periods: ones, thousands, millions, and billions.

TIP We read whole numbers from left to right, but it is easier in the place value chart 
to learn the names of the places from right to left.
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The following rule provides a shortcut for reading a whole number:

EXAMPLE 1

In each number, identify the place that the digit 7 occupies.

a. 207  b. 7,654,000  c. 5,700,000,001

Solution
a. The ones place

b. The millions place

c. The hundred millions place

PRACTICE 1

What place does the digit 8 occupy in 
each number?

a. 278,056 

b. 803,746 

c. 3,080,700,059 

To Read a Whole Number
Working from left to right,

• read the number in each period and then

• name the period in place of the comma.

For instance, 1,234,056 is read “one million, two hundred thirty-four thousand, fifty-six.” 
Note that the ones period is not read.

EXAMPLE 2

How do you read the number 422,000,085?

Solution Beginning at the left in the millions period, we read this 
number as “four hundred twenty-two million, eighty-five.” Note that 
because there are all zeros in the thousands period, we do not read 
“thousands.”

PRACTICE 2

Write 8,000,376,052 in words.

EXAMPLE 3

The display on a calculator shows the answer 3578002105. Insert  
commas in this answer and then read it.

Solution The number with commas is 3,578,002,105. It is read 
“three billion, five hundred seventy-eight million, two thousand, one 
hundred five.”

PRACTICE 3

A company is worth $7372050. After 
 inserting commas, read this amount.

Until now, we have discussed how to read whole numbers in standard form. Now, let’s 
turn to the question of how they are written in standard form. We simply reverse the process 
just described. For instance, the number eight billion, one hundred sixty-eight million, nine 
hundred thirty-one thousand, forty-seven in standard form is 8,168,931,047. Here, we use the 
0 as a placeholder in the hundreds place because there are no hundreds.
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When writing large whole numbers in standard form, we must remember that the num-
ber of commas is always one less than the number of periods. For instance, the number one 
million, two hundred thirty-four thousand, fifty-six—1,234,056—has three periods and two 
commas. Similarly, the number 8,168,931,047 has four periods and three commas.

To Write a Whole Number
Working from left to right,

• write the number named in each period and

• replace each period name with a comma.

EXAMPLE 4

Write the number eight billion, seven in standard form.

Solution This number involves billions, so there are four  periods—
billions, millions, thousands, and ones—and three commas. Writing 
the number named in each period and replacing each period name with 
a comma, we get 8,000,000,007. Note that we write three 0’s when no 
number is named in a period.

PRACTICE 4

Use digits and commas to write the 
amount ninety-five million, three 
dollars. 

EXAMPLE 5

The treasurer of a company writes a check in the amount of four 
 hundred thousand seven hundred dollars. Using digits, how would  
she write this amount on the check?

Solution This quantity is written with one comma, because its 
 largest period is thousands. So the treasurer writes $400,700, as shown 
on the check below.

PRACTICE 5

A rich alumna donates three hundred 
seventy-five thousand dollars to her 
college’s scholarship fund.

Using digits, how would she write 
this amount on the check?

PAY TO THE
ORDER OF

MEMO

DOLLARS

1434

$

DATE

HARRIET YOUNG
3560 Ramstead St.
Reston, VA  22090

Reston, VA  22090

Borough of Manhattan Community College

March 17, 2011

Harriet Young

Three Hundred Seventy-Five Thousand and 00
100/

PAY TO THE
ORDER OF

MEMO

DOLLARS

2066

$

DATE

UNITED INDUSTRIES
Atlanta, Georgia

American Vendors, Inc.

Maxine Jefferson

Four Hundred Thousand Seven Hundred and 00
100/

January 26, 2011

400,700 /

When writing checks, we write the amount in both digits and words. Why do we do this? 

Writing Whole Numbers in Expanded Form
We have just described how to write whole numbers in standard form. Now, let’s turn to how 
we write these numbers in expanded form.



6 Chapter 1 Whole Numbers

Let’s consider the whole number 4,025 and examine the place value of its digits.

4,025 = 4 thousands + 0 hundreds + 2 tens + 5 ones

This last expression is called the expanded form of the number, and it can be written as follows

4,000 + 0 + 20 + 5, or 4,000 + 20 + 5

The expanded form of a number spells out its value in terms of place value, helping us 
understand what the number really means. For instance, think of the numbers 92 and 29. By 
representing them in expanded form, can you explain why they differ in value even though 
their standard form consists of the same digits?

Rounding Whole Numbers
Most people equate mathematics with precision, but some problems require sacrificing pre-
cision for simplicity. In this case, we use the technique called rounding to approximate the 
exact answer with a number that ends in a given number of zeros. Rounded numbers have 
special advantages: They seem clearer to us than other numbers, and they make computation 
easier—especially when we are trying to compute in our heads.

Of these two headlines, which do you prefer? Why?

The numbers are in and the outlook is not rosy according
across the nation report a down-turn. Leading the list are
but few find comfort in these trends. Many of the top off
and have continued to decline.

Late Edition
★

7,183,208 Out of WorkBy Lee WhayCity News Staff Writer

Happy days are not here again. The unemploym

through to the end. Some believe that a downw

far outweighs the benefits. The latest statistics a

experts agree. These trends have shown no sign

7 MILLION PEOPLE

UNEMPLOYED

By Clip Arttikil

EXAMPLE 6

Write in expanded form:

a. 906  b. 3,203,000

Solution
a.  The 6 is in the ones place, the 0 is in the tens place, and the 9 is in 

the hundreds place.

ONES

Hundreds Tens Ones

9 0 6

 So 906 is 9 hundreds + 0 tens + 6 ones = 900 + 0 + 6, or 
900 + 6 in expanded form.

b.  Using the place value chart, we see that 
3,203,000 = 3 millions + 2 hundred thousands + 3 thousands
 = 3,000,000 + 200,000 + 3,000.

PRACTICE 6

Express in expanded form:

a. 27,013

b. 1,270,093
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Study the following chart to see the connection between place value and rounding.

Rounding to the nearest
Means that the rounded number 
 ends in at least

 10  One 0

 100  Two 0’s

 1,000  Three 0’s

 10,000  Four 0’s

 100,000  Five 0’s

 1,000,000  Six 0’s

Note in the chart that the place value tells us how many 0’s the rounded number must 
have at the end. Having more 0’s than indicated is possible. Can you think of an example?

When rounding, we use an underlined digit to indicate the place to which we are rounding.
Now, let’s consider the following rule for rounding whole numbers:

To Round a Whole Number

• Underline the place to which you are rounding.

• The digit to the right of the underlined digit is called the critical digit. Look at the 
critical digit—if it is 5 or more, add 1 to the underlined digit; if it is less than 5, 
leave the underlined digit unchanged.

• Replace all the digits to the right of the underlined digit with zeros.

EXAMPLE 7

Round 79,630 to

a. the nearest thousand

b. the nearest hundred

Solution
a. 79,630 = 79,630 d Underline the digit in the thousands place.

  = 79,630 d  The critical digit 6 is greater than 5; add 1 to 
the underlined digit.

  � 80,000 d  Change the digits to the right of the underlined 
digit to 0’s.

    
c

    
This symbol means “is approximately equal to.”

PRACTICE 7

Round 51,760 to

a. the nearest thousand

b. the nearest ten thousand

 Note that adding 1 to the underlined digit gave us 10. As a result we 
 regroup, that is, write 0, carry 1 to the next column, and change the 
7 to 8.

b.  First, we underline the 6 because that digit occupies the hundreds 
place: 79,630. The critical digit is 3: 79,630. Since 3 is less than 5, 
we leave the underlined digit unchanged. Then, we replace all digits to 
the right with 0’s, getting 79,600. We write 79,630 � 79,600, 
meaning that 79,630 when rounded to the nearest hundred is 79,600.
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For Example 7a, consider this number line.

80,000

79,630

81,00079,00078,000

The number line shows that 79,630 lies between 79,000 and 80,000 and that it is closer to 
80,000, as the rule indicates.

EXAMPLE 8

In an anatomy and physiology class, a student learned that the adult 
 human skeleton contains 206 bones. How many bones is this to the 
nearest hundred bones?

Solution We first write 206. The critical digit 0 is less than 5, so 
we do not add 1 to the underlined digit. However, we do change both 
the digits to the right of the 2 to 0’s. So 206 � 200, and there are 
 approximately 200 bones in the human body.

PRACTICE 8

Based on current population data, the 
U.S. Bureau of the Census projects 
that the U.S. resident population will 
be 419,845,000 in the year 2050. 
What is the projected population to 
the nearest million?

EXAMPLE 9

The following table lists five of the highest-grossing films of all time 
and the amount of money they took in.

Film Year World Total (in U.S. dollars)

Titanic 1997 $1,835,300,000

The Lord of the Rings: 
The Return of the King

2003 $1,129,219,252

Pirates of the Caribbean: 
Dead Man’s Chest

2006 $1,060,332,628

The Dark Knight 2008 $1,001,921,825

Avatar 2009 $2,690,408,054

(Source: imdb.com)

a.  Write in words the amount of money taken in by the film with the 
largest world total.

b.  Round to the nearest ten million dollars the world total for Titanic.

Solution
a.  Avatar has the largest world total. This total is read “two billion, six 

hundred ninety million, four hundred eight thousand, fifty-four dollars.”

b.  The world total for Titanic is $1,835,300,000. To round, we under-
line the digit in the ten millions place: 1,835,300,000. Since the 
critical digit is 5, we add 1 to the underlined digit, and change the 
digits to the right to 0’s. So the rounded total is $1,840,000,000.

PRACTICE 9

This chart gives the number of U.S. 
postsecondary teachers in the year 
2008 as well as the projected number 
of postsecondary teachers for the 
year 2018.

Year
Number of  

Postsecondary Teachers

2008 1,699,200

2018 1,956,100

(Source: bls.gov)

a.   Write in words the number of 
postsecondary teachers in the year 
2008. 

b.  What is the number of projected 
postsecondary teachers in the year 
2018 rounded to the nearest ten 
thousand? 



 1. The ______________ are  0, 1, 2, 3, 4, 5, c .  2. The numbers 0, 2, 4, 6, 8, 10, c are __________. 

calculated

even

placeholder

rounded

digits

place value

periods 

whole numbers

expanded form

odd

standard form

Fill in each blank with the most appropriate term or phrase from the given list.

Mathematically Speaking

1.1 Exercises

 3. The numbers 1, 3, 5, 7, 9, c are __________.  4. The whole numbers are written with the __________ 
0, 1, 2, 3, 4, 5, 6, 7, 8, and 9. 

 5. The number thirty-seven, when written as 37, is said to 
be in _____________. 

 6. In the number 528, the __________ of the 5 is 
hundreds. 

 7. In the number 206, the 0 is used as a __________ in the 
tens place. 

 8. Commas separate the digits in a large whole number into 
groups of three called __________. 

 9. When the number 973 is written as 9 hundreds +
7 tens + 3 ones , it is said to be in ______________. 

 10. The number 545 __________ to the nearest hundred is 
500. 

Underline the digit that occupies the given place.A

 11. 4,867 Thousands place  12. 9,752 Thousands place

 13. 316 Tens place  14. 728 Tens place

 15. 28,461,013 Millions place  16. 73,762,800 Millions place

Identify the place occupied by the underlined digit.

 17. 691,400  18. 72,109 

 19. 7,380  20. 351 

 21. 8,450,000,000  22. 35,832,775 

Insert commas as needed, and then write the number in words.

 23. 4 8 7 5 0 0  24. 5 2 8 0 5 0

 25. 2 3 5 0 0 0 0  26. 1 3 5 0 1 3 2

9

 27. 9 7 5 1 3 5 0 0 0  28. 4 2 1 0 0 0 1 3 2

 29. 2 0 0 0 0 0 0 3 5 2  30. 4 1 0 0 0 0 0 0 0 7

 31. 1 0 0 0 0 0 0 0 0 0  32. 3 7 9 0 5 2 0 0 0

MyMathLab




