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is from Miami Dade College where she taught developmental courses, honors classes, 
and upper-level mathematics classes for decades. Throughout her career she has been 
actively involved with many projects at Miami Dade, including those on computer 
learning, curriculum design, and the use of technology in the classroom. Donna’s 
bachelor of science in mathematics and master of science in mathematics are both 
from the University of Miami.

Donna Gerken

is from Daytona State College, where she taught developmental and upper-level 
mathematics courses for 20 years. Prior to her work at DSC, she worked as a software 
engineer for General Electric in the area of flight and radar simulation. Julie earned 
a bachelor of science in applied mathematics from Union College in Schenectady, 
New York, and a master of science in mathematics from the University of Florida. 
In addition to this textbook, she has authored textbooks in developmental mathematics, 
trigonometry, and precalculus, as well as several short works of fiction and nonfiction 
for young readers.
	 “My father was a medical researcher, and I got hooked on math and science 
when I was young and would visit his laboratory. I remember doing simple calculations 
with him and using graph paper to plot data points for his experiments. He would 
then tell me what the peaks and features in the graph meant in the context of his 
experiment. I think that applications and hands-on experience made math come alive 
for me, and I’d like to see math come alive for my students.”

Julie Miller

About the Authors

I�n memory of my parents, Kent and Joanne Miller, who taught me the 
value of education.   —Julie Miller

F�or my extended family of explorers (and we know by “extended” of 
whom I speak).  —Donna Gerken
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College algebra serves as a gateway course for many students in disciplines across the college curriculum. For 
some students, college algebra is a fundamental entrance into the higher mathematics needed for careers in science, 
technology, engineering, and mathematics. For others, college algebra serves as the primary resource needed to 
understand the complexities of a modern world awash with statistics, investment strategies, financial planning, and 
even medical decisions. With the broad scope of this foundational course in mind, we worked to make the text-
book, the digital tools, and the supplements as clear, relevant, and accessible as possible.
	 As part of our revision plan, we modernized content with new data sets and contemporary topics that are 
germane to all of today’s students. Inside, you will find data and information relating to the COVID-19 pandemic, 
health care costs and ethics, income tax rates, the development of modern computers, extreme weather, and the 
work of modern scientists and inventors. We have also placed an emphasis on inclusion and diversity so that all 
students feel connected to the content in this book and can envision themselves in the many fields and situations  
in life that embrace mathematics.
	 In the text, we have expanded our exercise sets with an emphasis on mixed exercises that require multiple tools 
to complete their solutions. Likewise, we’ve added additional “challenge” exercises to promote more critical think-
ing and less rote repetition. Throughout this revision we were especially cognizant of the struggles for both instruc-
tors and students in adapting traditional content to the digital style of teaching that emerged during the pandemic. 
To support the ongoing surge in online instruction and online homework, we have expanded our digital library of 
algorithmic exercises, enhanced the detailed solutions, and integrated our instructional videos into the homework.
	 We are excited for you, the student, to join an amazing journey in mathematics and hope it serves you well in 
your future.

Best to all,
Julie Miller
Donna Gerken

Letter from the Authors
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Key Features

Clear, Precise Writing
Because a diverse group of students take this course, Julie Miller has written this text to use simple and accessible 
language. Through her friendly and engaging writing style, students are able to understand the material easily.

Exercise Sets
The exercises at the end of each section are graded, varied, and carefully organized to maximize student learning:
∙	 Prerequisite Review Exercises begin the section-level exercises and ensure that students have the foundational 

skills to complete the homework sets successfully.
∙	 Concept Connections prompt students to review the vocabulary and key concepts presented in the section.
∙	 Core Exercises are presented next and are grouped by objective. These exercises are linked to examples in the 

text and direct students to similar problems whose solutions have been stepped-out in detail.
∙	 Mixed Exercises do not refer to specific examples so that students can dip into their mathematical toolkit and 

decide on the best technique to use.
∙	 Write About It exercises are designed to emphasize mathematical language by asking students to explain 

important concepts.
∙	 Technology Connections require the use of a graphing utility and are found at the end of exercise sets. They 

can be easily skipped for those who do not encourage the use of calculators.
∙	 Expanding Your Skills Exercises challenge and broaden students’ understanding of the material.
∙	 Point of Interest boxes feature interesting topics in mathematics from a diverse and inclusive set of contributors. 

These essays promote critical thinking, discussion, and research and often include follow-up questions and exercises.

Problem Recognition Exercises
Problem Recognition Exercises appear in strategic locations in each chapter of the text. These exercises provide 
students with an opportunity to synthesize multiple concepts and decide which problem-solving technique to apply  
to a given problem.

Examples
∙	 The examples in the textbook are stepped-out in detail with thorough annotations at the right explaining each step.
∙	 Following each example is a similar Skill Practice exercise to engage students by practicing what they have just 

learned.
∙	 For the instructor, references to an even-numbered exercise are provided next to each example. These exercises 

are highlighted with blue circles in the exercise sets and mirror the related examples. With increased demands on 
faculty time, this has been a popular feature that helps faculty write their lectures and develop their presentation 
of material. If an instructor presents all of the highlighted exercises, then each objective of that section of text 
will be covered.

Modeling and Applications
One of the most important tools to motivate our students is to make the mathematics they learn meaningful in their 
lives. The textbook is filled with robust applications and numerous opportunities for mathematical modeling for 
those instructors looking to incorporate these features into their course.

Callouts
Throughout the text, popular tools are included to highlight important ideas. These consist of:
∙	 Tip boxes that offer additional insight into a concept or procedure.
∙	 Avoiding Mistakes boxes that fend off common mistakes.
∙	 Instructor Notes to assist with lecture preparation.
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Graphing Calculator Coverage
Material is presented throughout the book illustrating how a graphing utility can be used to view a concept in a 
graphical manner. The goal of the calculator material is not to replace algebraic analysis, but rather to enhance 
understanding with a visual approach. Graphing calculator examples are placed in self-contained boxes and may be 
skipped by instructors who choose not to implement the calculator. Similarly, the graphing calculator exercises are 
found at the end of the exercise sets and may also be easily skipped.

End-of-Chapter Materials
The textbook has the following end-of-chapter materials for students to review before test time:
∙	 Brief summary with references to key concepts. Detailed Chapter Summaries are available with the online resources.
∙	 Chapter review exercises.
∙	 Chapter test.
∙	 Cumulative review exercises. These exercises cover concepts in the current chapter as well as all preceding chapters.
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Supplements for the Instructor
Author-Created Digital Media
Digital assets were created exclusively by the author team 
to ensure that the author voice is present and consistent 
throughout the supplement package.

∙	 The coauthor, Donna Gerken, ensures that each 
algorithm in the online homework has a stepped-out 
solution that matches the textbook’s writing style.

∙	 Julie Miller created video content (lecture videos, 
exercise videos, graphing calculator videos, and 
Excel videos) to give students access to classroom-
like instruction by the author.

∙	 Julie Miller constructed over 50 dynamic math 
animations to accompany the college algebra text. 
The animations are diverse in scope and give 
students an interactive approach to conceptual 
learning. The animated content illustrates difficult 
concepts by leveraging the use of on-screen 
movement where static images in the text may 
fall short. 

The Instructor’s Resource Manual (IRM) is a printable 
electronic supplement put together by the author team. 
The IRM includes Guided Lecture Notes, Classroom 
Activities using Wolfram Alpha, and Group Activities.

∙	 The Guided Lecture Notes are keyed to the objectives 
in each section of the text. The notes step through the 
material with a series of questions and exercises that 
can be used in conjunction with lecture.

∙	 The Classroom Activities using Wolfram Alpha 
promote active learning in the classroom by using a 
powerful online resource.

∙	 A Group Activity is available for each chapter of  
the book to promote classroom discussion and 
collaboration.

∙	 The Problem Recognition Exercises are available as 
worksheets for students to work on as individuals or in 
groups to help them determine appropriate methods of 
solution for related problem types. 

TestGen Among the supplements is a computerized test 
bank using the algorithm-based testing software TestGen® 
to create customized exams quickly. Hundreds of text-
specific, open-ended, and multiple-choice questions are 
included in the question bank.

Annotated Instructor’s Edition
∙	 Answers to exercises appear adjacent to each exercise 

set, in a color used only for annotations.
∙	 Instructors will find helpful notes within the margins 

to consider while teaching.
∙	 References to even-numbered exercises appear in the 

margin next to each example for the instructor to use 
as Classroom Examples.

PowerPoints present key concepts and definitions with 
fully editable slides that follow the textbook. An instructor 
may project the slides in class or post to a website in an 
online course.

Supplement Package
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Students start your course with varying levels of preparedness. Some will get it quickly. Some 
won’t. ALEKS is a course assistant that helps you meet each student where they are and provide 
the necessary building blocks to get them where they need to go. You determine the assignments 
and the content, and ALEKS will deliver customized practice until they truly get it.

Experience The ALEKS Difference

Easily Identify 
Knowledge Gaps

Gain More 
Flexibility and 
Engagement  

Gain greater visibility into student performance so you know 
immediately if your lessons clicked. 

Teach your course your way, with best-in-class content and tools to 
immerse students and keep them on track. 

•	 ALEKS’s “Initial Knowledge Check” helps accurately evaluate 
student levels and gaps on day one, so you know precisely where 
students are at and where they need to go when they start your 
course.

•	 You know when students are at risk of falling behind through 
ALEKS Insights so, you can remediate – be it through prep modules, 
practice questions, or written explanations of video tutorials.

•	 Students always know where they are, how they are doing, and 
can track their own progress easily.

•	 ALEKS gives you flexibility to assign homework, share a vast 
library of curated content including videos, review progress and 
provide student support, anytime anywhere.

•	 You save time otherwise spent performing tedious tasks while having 
more control over and impact on your students’ learning process.

•	 Students gain a deeper level of understanding through interactive 
and hands-on assignments that go beyond multiple-choice questions.

Break down barriers and build student knowledge
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Already benefitting from ALEKS?

Check out our New Enhancements:
mheducation.com/highered/aleks/new-releases.html

Efficiently and effectively create individual pathways for students 
without leaving anyone behind.

A dedicated Implementation Manager will work with you to build 
your course exactly the way you want it and your students need it.

•	 ALEKS creates an equitable experience for all students, 
making sure they get the support they need to successfully 
finish the courses they start.

•	 You help reduce attrition, falling enrollment, and further 
widening of the learning gap.

•	 Student success rates improve – not just better grades, but 
better learning.

•	 An ALEKS Implementation Manager is with you every step of 
the way through the life of your course.

•	 You never have to figure it out on your own or be your student’s 
customer service. We believe in a consultative approach and 
take care of all of that for you, so you can focus on your class. 

•	 Your students benefit from more meaningful in moments with 
you, while ALEKS—directed by you—does the rest.

Narrow the  
Equity Gap

Count on  
Hands-on Support   

with ALEKS® Constructive Learning Paths.
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Agriculture & Gardening
Corn plants per acre for maximum yield, 426
Costs for farmer to run tractor, 452
Crop acreage and maximum profits, 586
Dimensions and area of corrals/chicken coops, 

309, 313, 421
Dimensions and area of garden in yard, 313
Dimensions of garden based on area, 406
Dimensions of triangular portions of garden, 170
Fencing and pens enclosed by farmer, 138
Height of tree and age, 510
Length of garden from footage of fencing used, 161
Nursery’s inventory and profits, 584
Plant fertilizer makeup, 543
Seeds selected from package, good versus 

defective, 788
Sunflower height, 17

Animals & Pets
Animal’s mass in relation to tidal volume, 439
Animal’s mass in relation to weight of heart, 424
Deer population, 98, 105, 518
Dog’s “accident” on rug probability, 803
Dog trainers and number of puppies, 293
Gestation and longevity for selected animals,  

236, 238
Possible male/female kitten sequence, 788
Progression of kitten’s weight, 746
Puppy’s weight increase in days/months after 

adoption, 235–237
Rabbit population in wildlife area, 425
Spay/neuter costs for shelter, 582
Top speed of car to avoid hitting deer, 138
Veterinarian X-ray machine resale value, 452

Biology
Age of one person in terms of another’s, 83
Bacteria population in culture, 312, 313, 405, 

498–499, 507, 518, 564
Bass population in lake, 105, 517
Blood alcohol level and rate of change, 214
Concentration of drug in bloodstream, 391, 408, 

556, 563
Deer population, 98, 105, 518
Gender probability, 788, 800
Gestation and longevity for selected animals,  

236, 238
Girl’s average height by age and projections, 237
Girl’s height and weight from age 2 to 10, 236
Height of plant versus time, 149
Hemoglobin level for adult female, 160
Leptin concentration versus body fat, 138
Pea plant color probabilities (Mendel), 801
Percentage of drug in bloodstream versus time, 149
Probability of being left-handed, 421
Symmetry of bird, human face and flower, 256
Turtle population in pond, 167

Business
Advertising campaign and new sales, 493
Aluminum and cylindrical drink mix container, 408
Amount of counterfeit money “spent,” 759

Arrangement of commercials during half-hour 
show, 789

Bookstore price for textbook, 105
Business loans, 603
Business startup and simple interest, 104
Car prices, 628
Change in T-shirt cost from manufacturer, 264
Cleaning company’s average cost per house  

call, 388
Companies’ costs, revenue and break-even point, 

528, 531, 532
Company’s daily sales after commercial, 406
Company expenses for one year and subsequent 

years, 736
Company trucks’ operational costs, 582, 585 
Concession stand sales, 614
Cookbook sales and relation to price, 415
Cookie maker’s costs, revenue and profits, 235
Cost of full- and part-time employees, 578, 580
Costs for business stationery, 287
Customer service wait-time probability, 813
Dance studio’s costs, revenue and profits for 

private lessons, 295
Decreased dimensions and volume of cereal  

box, 362
Delivery truck route possibilities, 787
Diner’s profits on tea and coffee, 582
Donut shop profits, 591
Employee salary as a logarithmic function, 

469–470
Fishing boat’s excursion costs per month, 588
Food market’s monthly sales, 437
Gas station’s weekend profits and weekly  

revenue, 629
Inflation and company’s monthly costs, 509
Inheritance money spent and respent, 759
Items/amount sold and total revenue, 624, 628, 

629, 660
Labor costs, 585, 629
Lawn company’s costs, revenue and profits for 

maintenance calls, 235, 528
Lemonade vendor’s costs, revenue and profits, 

228–229
Manufacturers’ production costs and profits,  

584, 585
Maximum profit for companies, 312, 316, 

580–581, 584, 585
Measurement error in dispensing bottled juice, 

157–158
Merchant price for patio set, 105
New book sales trend, 510
New product sales, 508
Number of handshakes at meeting, 736
Number of possible customer service survey 

responses, 786, 813
Power company and costs for air pollutant 

control, 378
Printing company’s average costs, 390
Selling price of home, 544
Sports trainer’s average costs, 390, 423
Supply and demand (movie tickets, cookbooks), 532
Tax rebate money spent and respent, 755, 759
Ticket types sold, 614

Time to prepare orders for shipping, 150
Time to typeset manuscript, 167
Tourism value to local economy, 759, 810, 812
Tractor resale value, 452, 758
X-ray machine resale value, 452

Chemistry
Acid mixtures, 167, 527, 540, 588
Antifreeze mixture, 104, 170, 530, 531
Bleach mixture, 100, 526–527
Ethanol and gasoline mixture, 103
Fertilizer mixture, 103, 106
pH levels, 467, 493, 515
Saline solution mixture, 103, 379, 530
Water evaporation and salt solution, 106

Construction
Amount of kitchen tile needed and costs, 106
Amount of wire left based on wire used, 206
Bridge arch height, 720
Circular cross section of vent pipe with roof, 681
Concrete mixture, 104, 105, 167
Cost of roof repairs versus costs new roof, 106
Dimensions of length and width of rectangular 

part of house front, 136
Dimensions of triangular ends of patio, 136
Easement width on community garden, 106
Elliptical concrete pipe design, 720
Floor dimensions, 562
Gutter spout dimensions and water volume, 132
Lengths of roof truss triangles, 136
Location of foci on semielliptical window, 679
Location of foci to make elliptical table, 679
Maximum volume of solar oven, 333
Measurement error in cutting board, 158
Measurements of bridge cables, 714, 721, 722
New roof and skylights costs, 80
Parking lot dimensions, 308–309
Pitch of a roof, 218
Plywood costs, 589
Pool’s water volume during filling, 164
Porch dimensions and carpeting costs for, 106
Power drill cost, 293
Rates of lumber cut, 543
Roof rafter length, 39
Semiellipse of road tunnel, 675, 722
Slope of storm drainage pipe, 218
Solar water heater’s tube, 713
Time for pump(s) to fill pool, 105
Time/rate for pump(s) to drain pond, 167, 603
Time to install plumbing fixtures, 150
Velocity of fluid through drainage pipe, 314
Water volume carried by gutter, 313
Wind pressure on wall, 425
Wooden beam size and strength, 416

Consumer Spending
Amounts borrowed, 659
Apartment rental costs, 17
Average electric bills, 740
Book cost based on markup after publisher  

cost, 203
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Education
Arrangement of books on shelf, 781
Book cost based on markup after publisher  

cost, 203
Bookstore price for textbook, 105
Cafeteria lineup possibilities, 788
College application increase, 411
College credit-hour costs, 17, 91
Course selection possibilities, 811
Drama class participation possibilities, 811
Elementary vocabulary lesson and testing, 493
Exam question probability, 813
Final exam grade probability, 801
Final exam scores needed, 151, 157, 160
Multiple-choice test and probabilities, 780,  

802, 810
Number of book possibilities, 789, 804
Number of ways students selected for student 

government/committee positions, 781
Possible ways to misspell a word, 810, 813
Public college enrollment and projected 

enrollment, 236, 238
Ratio of freshman and sophomores in club, 103
School commuting distance, 104
Selection of students for scholarships, 781–782, 804
Selection of students in course, 799
Selection possibilities of students to perform in 

play/dance, 787
Student loans and simple interest, 104, 171, 531
Student work-study earnings, 160
Study hours for various courses, 572, 574
Summer reading book selection possibilities, 788
Test answer possibilities, 779–780, 786
Tutoring hours and income, 584, 589
Weighted exam scores, 628

Employment
Employee tasks possibilities, 788
Hospital employee ID codes, 786
Hourly wages, 531
Number of workers and time to complete job, 415
Pharmaceutical sales job’s salary and 

commission, 96
Projected salary increases, 96
Rate of work done, 102, 105
Salaries of two jobs over time compared, 761
Salary and commission comparison between two 

jobs, 161
Salary and total income with annual raises, 

744–745
Salary of one person in terms of another’s, 103
Salesperson’s weekly/monthly salary with 

commissions, 234, 264, 271, 582, 809
Soldier selection possibilities, 789
Student work-study earnings, 160
Weekly salary, 103, 531

Environment
Atmospheric pressure and altitude, 452
Costs to remove waste from polluted river, 378
Distance between hikers in park, 183
Distance of earthquake epicenter from 

seismograph, 105
Distance to fire from observation platforms,  

183, 192
Earthquake magnitude/intensity, 464, 467, 493
Geological study areas and earthquake  

epicenter, 192

Commute distance based on round trip and  
speed, 167

Distance between Earth and its moon at  
aphelion, 680

Distance between Mars and Sun at aphelion, 676
Distance between Neptune and Sun at  

perihelion, 680
Distance between Pluto and Sun from eccentricity 

of Pluto, 676
Distance between Saturn and Sun at aphelion, 680
Distance from baseball diamond home plate to 

second base, 137
Distance from Earth to Barnard’s Star, 24
Distance of bike ride and time, 203
Distance of drive from Daytona Beach to  

Miami, 203
Distance of earthquake epicenter from 

seismograph, 105
Distance of McNaught comet from Sun, 698
Distance of object in free fall over time, 747
Distance to fire from observation platforms,  

183, 192
Distance traveled by rolling/bouncing ball over 

time, 747, 760
Gas mileage at 60 mph, 294–296
Gas mileage compared with speed, 137, 312, 313
Gas mileage in city and on highway, 18, 98
Height and horizontal distance of water from 

firefighter hose, 312
Height of stone thrown from cliff, 307
Height of thrown football and time to reach 

receiver, 307
Impact velocity of dropped object, 17, 149
Marina’s distance up shoreline, 150
Maximum height and length of long jump, 312
Maximum height of launched item, 814
Motorist’s average speed, 405
Observer’s eye level above ground, 149
Orbits of Halley’s Comet and Earth, 680
Point of contact of kicked ball/rock, 563
Radar detector accuracy, 161
Rate of work done, 102
Revolutions of bike wheel and distance traveled, 

287, 415
Riverboat travel upstream and downstream, 

527–528
Runners’ speeds, 531, 590
Running and biking speeds, 101, 533
School commuting distance, 104
Sled acceleration, 270
Speeding ticket cost, 227
Speed of boat in still water, 140–141, 147
Speed of current versus speed of fishing  

boat, 531
Speed of moving sidewalk versus speed of  

walker, 531
Speed of two boats, 167
Swimming and running speeds, 533
Time for car to pass truck to be certain miles 

ahead, 160
Time for runners to cover quarter-mile track, 105
Time/rate for pump(s) to drain pond, 167, 603
Time to prepare orders for shipping, 150
Time to typeset manuscript, 167
Top speed of car to avoid hitting deer, 138
Velocity of fluid through drainage pipe, 314
Vertical height of football from ground after kick 

and time to reach, 137
Vertical height of soccer ball from ground and 

time to reach, 171

Car financing, 204
Car insurance coverage probability, 805
Car loans and interest, 451, 468, 515
Car prices, 628
Car rental costs, 415, 582
Car warranty coverage probability, 805
Cell phone costs based on age of user, 421
Cell phone plan costs, 227, 272, 629
City parking garage costs, 234
Cost of roof repairs versus costs new roof, 106
Cost to carpet room based on size, 416
Cost to download music from website, 282–283
Cost to lease new car versus buying used car,  

86, 88–89
Decreased dimensions and volume of cereal  

box, 362
Dining room table prices, with tax, 661
Federal income tax, 275
First-class postage costs, 271
Grocery store payment types and gender, 813
Gym charges and fees, 167
Health insurance coverage probability, 813
Home health care expenditures, 96
Home loan and interest, 468
Home purchase price, 604
Home value and appreciation over time, 758
Hotel room charges and fees, 17, 161
Kitchen tile costs based on length and width of 

room, 416
Lawn mower sale price, 13
Lawn sodding costs, 169
New roof and skylights costs, 80
Online ticket purchases for dance show, 287
Outdoor grill sale price, 16
Phone card minutes left, 206
Power company charges per kilowatt-hour, 17
Power drill cost, 293
Projected salary increases, 96
Property taxes, 105, 234, 439
Restaurant bill and tipping, 12, 16, 203
Retirement planning, 451, 491, 575, 736
Selling price of home, 544
Storage unit rental costs, 89
Student loans and simple interest, 104, 171, 531
Subway ride costs and savings with MetroCard, 96
Television services spending, 230
Tiling project costs, 812
Toll costs and discounts for, 96
Vehicle depreciation, 40, 149, 511
Video games spending per person, 204
Watercolor paint price at online shop, 283
Water utility costs, 17

Distance/Speed/Time
Acceleration of rocket versus time after launch, 

330, 426
Airplane’s altitude, speed and distance, 439
Airplanes’ average speed, 104, 147, 160, 170
Average running and biking speed during 

biathlon, 147
Average speed of car in nice weather versus in 

thunderstorm, 147
Average speed of highway versus city driving, 101
Average speed of plane’s round trip, 75
Biathlon and distance of route, 104
Braking distance and speed, 138, 168, 314,  

405, 415
Car’s acceleration and deceleration, 270, 289
Car’s velocity, 98
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Sock color selection probability, 791
Three-digit number combinations for lock/code, 

788, 810
Time for hose to fill aboveground pool, 170
Vacuuming time, 105

Measurements
Aluminum and cylindrical drink mix container, 408
Aquarium dimensions, 563
Chopsticks in terms of timber used, 84
Dimensions of Chinese village, 131
Dimensions of cloth cut at textile factory, 168
Dimensions of “golden rectangle,” using “golden 

ratio,” 138
Dimensions of length and width of rectangular 

part of house front, 136
Dimensions of sail on boat, 133, 136
Dimensions of sheet of cardboard from box,  

132, 136
Dimensions of TV screen, 39, 168, 560–561, 590
Floor dimensions, 562
Grocery store sign dimensions, 562
Height of lamppost from height of man’s  

shadow, 164
Height of totem pole from yardstick shadow, 105, 

106, 164
Height of Washington Monument, 106
Length of sides of octagonal stained glass  

window, 138
Length of triangle’s shortest side, 161
Margin of error in refrigerator temperature, 161
Measurement differences among cereal boxes, 161
Measurement error in cutting board, 158
Measurement error in dispensing bottled juice, 

157–158
Number of cups in each row of pyramid, 748
Number of theater seats, 748
Quilt dimensions from its area, 406
Radius of area to be watered, 136
Radius of underground gasoline storage tank, 361
Rental truck dimensions, 362, 563
Rug dimensions, 561
Swings of a pendulum, 416, 810
Tent dimensions, 361
Window dimensions, 563

Medicine & Health
Aspheric eyeglass lenses, 698
Average heart rate, 12–13, 27
Average newborn weight, 24
Bacteria population in culture, 312, 313, 405, 

498–499, 507, 518, 564
Blood pressure probability, by age and smoker/

nonsmoker, 811–812
Blood type probabilities, 803
Blood type transfusion-matching probabilities, 803
Body mass index, 416
Body temperature in Fahrenheit versus Celsius, 161
Breast cancer survival probability, 802
Cholera epidemic and deaths, 493
Concentration of drug in bloodstream, 149, 391, 

406, 408, 563, 563
Doctor visits in relation to patient’s ages, 426
Drug study participant possibilities, 800
Ebola virus, 84, 509
Flu outbreak and new cases, 221, 758
Girl’s height and weight from age 2 to 10, 236
Heart surgery mortality rate, 801
HeLa cells, 454, 510
Hemoglobin level for adult female, 160

History & Landmarks
Arches of WW II airship hangars, 721
Elliptical boundary and eccentricity of 

Washington’s Ellipse, 680
Encoding messages using matrices in WWII, 

642–643
History of operation symbols, 19
Roman Coliseum’s inner and outer ellipse, 680

Hobbies & Entertainment
Chess tournament matches played, 787
College theater tickets, 575
Cost to download music from website, 282–283
Dance lesson demonstration possibilities, 787
Dance studio charges and fees, 167
Days to read book, 812
Distance of bike ride and time, 203
DVD/CD selection probabilities, 804, 811
Elliptical pool table, 682
Family’s time spent at two Disney parks, 572
Film festival award possibilities, 787
Fireworks vertical height, speed and visibility, 

135, 168, 405
Frequencies of piano notes, 761
Location of foci for boomerang, 698
Marble color probabilities, 790–791
Number of possible lottery combinations, 784, 787
Number of song downloads, 103
Number of theater seats, 748
Online ticket purchases for dance show, 287
Poetry contest winning possibilities, 782
Possible arrangement of songs by DJ, 810
Probability of certain cards drawn from deck, 

795–796, 801–802, 804, 812, 813, 815
Probability of winning lottery (various 

circumstances), 800, 811
Raffle winning possibilities, 813
Rock concert’s intensity and loudness, 489
Rock songs versus country songs on playlist, 575
Sculpture placement in museum, 674–675
Shadow box dimensions and area, 313
Speed of racing canoe, 416
Theater ticket pricing, 543
Thrown ball’s speed and vertical position, 423
Time for thrown bread to reach George in 

Seinfeld episode, 138
Model rocket’s vertical position and time, 

134–135, 401–402
Video game players’ positions and speed, 183
Video games spending per person, 204
Watercolor paint price at online shop, 283

Home & Family
Arrangement possibilities for people in photo, 

787, 815
Defective lightbulb probability, 811
Elliptical rug from rectangular carpet piece, 679
Garage door remote sequence possibilities, 786
Lawn mowing time, 105
Number of outfit possibilities, 786, 813
Number of photograph arrangement  

possibilities, 789
Number of seating possibilities, 789
Palindrome possibilities, 788
Plumbing repairs, 106
Probability of births being twins/not twins, 800
Probability of guessing alarm’s 4-digit code 

correctly, 802
Selecting batteries, good versus dead, 788,  

793, 800

Height of Pacific Ocean volcano since 1960, 295
Height of plant versus time, 149
Hurricane wind speed and barometric pressure, 

235, 237, 439
Ocean waves and average rate of change in  

speed, 221
Pollution based on number of people, 415
Power company and costs for air pollutant 

control, 378
Turtle population in pond, 167
Water level in Everglades, 439, 739–740
Water level in retention pond, 234, 271, 259
Weight of body above Earth surface, 425
Where earthquake could be felt, 136, 575

Finances & Investments
Amount of counterfeit money “spent,” 759
Annuity value, 755–757, 759–760, 810, 812
Bonds, interest and yields, 412, 415, 491
Certificates of deposit and simple interest, 13, 104
Compound interest, 220, 294, 446–447, 451, 491, 

515, 518, 564
Cryptocurrencies in circulation, 511
Federal income tax, 275
Inflation and buying power, 452
Investment and interest earnings, 288, 451,  

505, 592
Investment in bond fund and yield, 481–482, 

488–489
Investment rate of return, 496–497, 505, 510, 

516, 518
Loan payments, 512
Money market funds, 491
Mutual fund investments, 540, 543
Principal investment amounts, 564, 588, 603
Property taxes, 105, 234, 439
Retirement planning, 451, 491, 575, 736
Simple interest, 13, 99, 103, 107, 413, 415, 451, 

515, 531, 603
Stock and mutual fund investments, 107, 167, 543
Stock fund and rate of return, 505
Stock investments, 590
Tax rebate money spent and respent, 755, 759
Total amount earned, 761
Tractor resale value, 452, 758
Treasury notes, bonds and simple interest,  

104, 167

Food & Nutrition
Almond croissant purchase in France, 287
Caffeine and biological half-life, 492
Calcium content, 588
Cookbook sales and relation to price, 415
Cooling rate of cake/pie from oven, 452, 492
Dinner menu choice possibilities at hospital, 786
Ham and number of people it will serve, 415
Hamburgers’ caloric and cholesterol content,  

236, 238
Ice cream fat content, 531
Maximum profit for baker, 580–581
Number of cookie possibilities, 789
Nut mixture, 590
Prices for hot drinks, with tax, 628
Probability of certain cookies selected from  

box, 799
Protein powder content, 590, 591
Restaurant bill and tipping, 12, 16, 203
Sodium content in chips and soda, 531
Solar cooker pot placement, 711, 713
Turkey baking time, 40
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Golf score needed, 171
Gym charges and fees, 167
Gymnast’s competition scores, 160
Height of thrown football and time to reach 

receiver, 307
Horse race winning possibilities, 782, 787, 789
Maximum height and length of long jump, 312
Michael Jordan’s height above ground when 

jumping, 137
Number of men and women at motorcycle  

rally, 103
Number of players in round-robin tennis 

tournament, 137
Number of ways softball team can be formed, 785
Parker Solar Probe travel time, 108
Probability of making all free throws in game, 802
Probability of making shots in a basketball 

game, 804
Probability of winning a ball game, 804
Race car finish possibilities, 811
Radius and weight of exercise ball, 424
Record-setting table tennis rally, 26
Roller coaster height, based on time, 273
Roulette outcome probabilities, 791–792, 800
Runners’ speeds, 531, 590
Running and biking speeds, 101, 147, 533
Seesaw and equilibrium of, 107
Shoreline destination for canoe versus time, 150
Sled acceleration, 270
Slot machine outcome probability, 803
Softball batting order possibilities, 789
Speed of boat in still water, 140–141, 147
Speed of current versus speed of fishing  

boat, 531
Sporting goods store’s inventory and profits, 585
Sports trainer’s average costs, 390, 423
Swimming and running speeds, 533
Tennis tournament match possibilities, 787
Time for runners to cover quarter-mile track, 105 
Time spent on treadmill after incremental 

increases, 746
Time to reach record-setting vertical jump, 137
Touchdown passes thrown, 16
Vertical height of football from ground after kick 

and time to reach, 137
Vertical height of soccer ball from ground and 

time to reach, 171
Video game scores, 104
Width of border around tennis court, 106
Wimbledon match probability, 802
Winning carnival game probability, 798, 804, 805
Winning charity event game probability, 805

Statistics/Demographics
Jury pool makeup probabilities, 813
New COVID-19 cases in United States, 331
Number of ancestors over 12 generations, 761
Number of male versus female police officers, 167
Number of men and women in jury pool, 103
Petroleum usage in U.S., 27
Population changes (of various towns, states, and 

countries), 288, 451, 497–498, 501–502, 
505–507, 511, 516, 814

Population density, 26, 379
Prescription drug expenditures per capita, 96
Probability of being over 60 in China, 801
Probability of births being twins/not twins, 800
Probability of one-year survival at various ages, 

789, 794, 811
Probability of selecting coins, 804

Earth’s mean surface temperature, 40
Electric current based on voltage and  

resistance, 415
Electric power based on current and  

resistance, 424
Elliptical curve of lightbulb, 679
Equilibrium forces, 533
Fahrenheit to Celsius temperature conversions, 106
Freezing temperature versus time, 75, 405
Frequencies of piano notes, 761
Geological study areas and earthquake  

epicenter, 192
Gravitational force and planets, 28, 410
Half-life of radioactive elements, 448, 451, 492, 

507, 510, 515
Hurricane and kinetic energy, 413
Initial velocity and acceleration, 746
Kepler’s third law, 417
Lightbulb intensity, 417
Mean distance between Earth and Sun, 26
Microphone placements to locate shooter, 697
Molecules in water drop, 27
Orbits of Halley’s and Hale-Bopp comets, 680
Orbits of Halley’s Comet and Earth, 680
Parabolic trajectory and free fall, 316 
Radiation intensity in relation to distance from 

source, 417
Resistance in parallel circuits, 378
Satellite dish receiver placement, 709–710
Satellite travel in 24-hour period, 25
Sound frequencies, 391
Sound loudness and distance from source, 412
Sounds heard by two people in different 

positions, 694, 720, 722
Sounds’ intensity, 467, 489
Speed of light, 26
Star’s mean surface temperature, 40
Steel welding and temperature, 492
Swings of a pendulum, 416, 760, 810
Telescopes’ parabolic mirrors, 713–714
Temperatures on conducting plate, 641
Vertical velocity of dropped object, 746
Vinegar and water as cleaning agent, 531
Weight of body above Earth surface, 425
“whispering gallery” positions, 679

Sports & Recreation
Age limits for playing in tennis tournament, 160
Arena seating and ticket sales, 588
Average running and biking speed during 

biathlon, 147
Baseball player’s probability of getting hits/not 

getting hits, 798, 800, 811
Basketball player possibilities to start game, 788
Basketball player’s rebound jump, 405
Basketball player’s shots and throws, 543
Biathlon and distance of route, 104
Bowler’s handicap based on average scores, 161
Calories burned during exercise, 582, 629, 663
Coin toss probabilities, 761, 788, 797, 802
Dice rolling probabilities, 792–793, 800, 804, 

811, 813
Dimensions of sail on boat, 133, 136
Distance between hikers in park, 183
Distance from baseball home plate to second  

base, 137
Distance traveled by rolling/bouncing ball over 

time, 747, 760
Force to break board in karate, 424
Golf hitting distance, 160

HIV particle size, 26
Home health care expenditures, 96
Incubation period of COVID-19, 162
Infection period of COVID-19, 162
Kidney stone position in lithotripsy procedure, 679
Leptin concentration versus body fat, 138
Mean blood volume, 26
Medicine dosages and patients’ weight, 410, 

411–412, 415
New COVID-19 cases in United States, 186, 331
Number of red blood cells, 27, 81
Participants in drug and alcohol rehabilitation 

program, 746
Percentage of drug in bloodstream versus time, 149
Pharmaceutical sales job’s salary and 

commission, 96
PPE inventory proportion, 105
Prescription drug expenditures per capita, 96
Probability of catching a cold, 798
Probability of cholesterol level by age, 802
Probability of contracting the flu, 804
Radioactive substances used in health care, 492, 

507, 515, 564
Recommended heart rate and age, 12–13
Red blood cell size, 27
Resale value of medical device, 758
Saline solution mixture, 104, 530
Salmonella bacteria size, 24
Sounds and hearing impairment, 493
Sounds and pain-causing intensity and loudness, 489
Systolic blood pressure by age, 230, 231–232
Three-dimensional modeling of heart, 545–546
Total cholesterol and LDL level, 105, 170
Vaccination model of people seeking, 298

Politics
Committee formation possibilities, 787
Political party probability, 801
Poll results versus actual percentage of votes 

received, 161
Senate committee member choices, 787

Science
Area of picture projected on wall, 415
Atmospheric pressure and altitude, 452
Atomic particles, 698
Bulb in parabolic mirror of flashlight, 704, 711
Caffeine and biological half-life, 492
Carbon-14 dating, 499–500, 506, 516
Cooling rate of cake/pie from oven, 452, 492
Cooling rate of water after heater shut off, 452
Depth of water (in oceans and lakes) and intensity 

of light, 516
Diameter of nuclear power cooling tower, 698
Distance between Earth and its moon at  

aphelion, 680
Distance between Jupiter and Sun at aphelion, 720
Distance between Mars and Sun at aphelion, 676
Distance between Neptune and Sun at  

perihelion, 722
Distance between Pluto and Sun from eccentricity 

of Pluto, 676
Distance between Saturn and Sun at aphelion, 680
Distance from Earth to Barnard’s Star, 24
Distance from Earth to Proxima Centauri, 27
Distance of earthquake epicenter from 

seismograph, 106
Distance of McNaught comet from Sun, 698
Distance of object in free fall over time, 747
Earthquake magnitude/intensity, 464, 467, 493
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Radar range of ship, 192
Red traffic light probability, 802
Rental truck dimensions, 362, 563
Revolutions of bike wheel and distance traveled, 

287, 415
Riverboat travel upstream and downstream, 

527–528
School commuting distance, 104
Ship location and radio signal locations on  

shore, 697
Shoreline destination for canoe versus time, 150
Slope of hill, 218
Sounds’ intensity (jet, traffic, motorcycle), 467
Speeding ticket cost, 227
Speed of boat in still water, 140–141, 147
Speed of moving sidewalk versus speed of  

walker, 531
Speed of two boats, 167
Subway ride costs and savings with MetroCard, 96
Time for car to pass truck to be certain miles 

ahead, 160
Toll costs and discounts for, 96
Top speed of car to avoid hitting deer, 138
Traffic flow rates, 610–611, 614, 660, 663
Travel and cost per night, 603
Travel timing for two ships, 138
Vehicle depreciation, 40, 149, 511

Weather
Average speed of car in nice weather versus in 

thunderstorm, 147
Daily high and low temperatures, 288
Depth of snow and height of pole, 106
Hurricane and kinetic energy, 413
Hurricane wind speed and barometric pressure, 

235, 237, 439
Monthly rainfall amounts in Miami, 169
Snow needed to exceed monthly average  

snowfall, 157
Temperatures and average rate of change, 220
Wind pressure on wall, 425

Airplanes’ average speed, 104, 147, 160, 170
Average speed of car in nice weather versus in 

thunderstorm, 147
Average speed of highway versus city driving,  

98, 167
Average speed of plane’s round trip, 75
Braking distance and speed, 138, 168,  

314, 415
Car, skids and curve of road, 410
Car rental costs based on miles driven, 415
Car’s acceleration and deceleration, 260, 270, 

288, 289
Car seating arrangement possibilities, 789
Car’s velocity, 98
City miles driven in hybrid car based on gas 

mileage, 167
City parking garage costs, 234
Commute distance based on round trip and  

speed, 167
Cost to lease new car versus buying used car, 

88–89
Diameter of flight control tower, 720
Dimensions of truck cargo space, 136
Distance of bike ride and time, 203
Distance of drive from Daytona Beach to  

Miami, 203
Gas mileage, 17, 98, 137, 294–295, 312,  

313, 544
Gas mileage and vehicle weight, 544
Limits on plane’s altitude, 169
Marina’s distance up shoreline, 150
Miles driven by truck, 533
Miles driven in city versus on highway, 533
Motorist’s average speed, 405
Number of possible license plates, 786
Number of routes to travel, 787, 810
Number of small versus large rental buses for 

college, 577–580
Probability of being killed in vehicle crash, 813
Probability of shortage of airline seats on certain 

route, 803
Radar detector accuracy, 161

Probability of selecting colored ping pong  
balls, 805

Probability of selecting two freshman, two 
sophomores, 815

Social Security number possibilities, 788
U.S. population, 451, 507

Technology & Electronics
Alarm system pass code possibilities, 779
Cell phone costs based on age of user, 421
Cell phone plan costs, 227, 272, 629
Cell tower signal boundary, 192
Computer byte arrangements, 786
Computer password possibilities, 779, 786, 789
Computer storage, 27
Computer virus, 508
Dimensions of TV screen, 39, 168,  

560–561, 590
Finding zeros of a polynomial before  

computers, 333
Length and width and pixels per inch of cell 

phone display area, 137
Length and width of computer display area,  

137, 168
Number of songs stored on device, 27
Number of tablets sold and total revenue and 

profit, 628
Operating speed of computers, 28
Radio station call letter possibilities, 786
Rock songs versus country songs on playlist, 

575, 793
Three-dimensional modeling of heart, 545–546
Total unread emails, 746
Twitter users over time, 511
Video-sharing capacity on web page, 27
Website visitors, 518

Transportation & Travel
Airline oversold seat selections, 788
Airplane location based on radio signals, 701
Airplane’s altitude, speed, and distance, 439
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