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Preface

ORGANIZATION
OF THIS BOOK

PROBLEM SOLVING

e When we learn to drive a car we are able to “go places” easily and pleasantly
instead of walking to them with a great deal of effort. And so you will see that the
more mathematics we know the easier life becomes, for it is a tool with which we
can accomplish things that we could not do at all with our bare hands.
Lillian R. Lieber,
The Education of T. C. Mitts

The main theme throughout this book is problem solving. We begin the first part,
“The Power of Mathematics,” by discussing math anxiety and how to formulate
the problem. The most difficult first step for many students is to determine exactly
the nature of the problem. All too often students try to solve a problem before they
are even sure what they are trying to solve. Techniques from arithmetic, algebra,
and geometry are all applied to problem solving.

These techniques of problem solving are then used in the second part of the book,
“The Utility of Mathematics.” Each topic in this part of the book was selected
because of its usefulness to the student. The topics include managing money using
the ideas of interest, installment buying, credit cards, inflation, buying a car or
home, sets, probability, contests, statistics, surveys, and the influence of these top-
ics on our lives.

The material of this book can be adapted to almost any course arrangement.
Chapter 1 on calculators and arithmetic is required for the rest of the book, but it
may be treated lightly or skipped by those familiar with its contents. Topics from
beginning algebra are presented in Chapters 2, 3, and 4 and are then used in devel-
oping much of the material that follows. For example, percents in Chapter 5 are
described with proportions and simple equations. Chapter 6 introduces the ideas of
geometry and measurement in a practical, down-to-earth manner. Chapters 7-11
give the students a chance to use mathematics in a variety of ways, including inter-
est, consumer applications, sets, logic, probability, statistics, and graphs. I have
written this book with the idea that different classes will pick different topics as
interest and competency requirements dictate. These chapters are independent and
can be covered in any order.

Many books pay lip service to problem solving, but I believe problem solving
involves real-world problems in which assumptions must be made, superfluous
information disregarded, and on occasion, additional information sought. This is
difficult to implement in a textbook. In this book, I begin each section in the second
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Preface

part with a SITUATION, usually a dialogue in which a question is posed. Then in the
section we develop the necessary mathematics to answer the question, and, finally,
the last two problems of the section return to the siTuatioN. First, the student is
asked to answer the question posed. For example:

Page 296 * Has enough been saved for a purchase?
Page 304 * How much is needed for your retirement?
Page 314 * What is APR?

Page 323 * Does it matter which credit card you use?

Page 330 * When should you pay off a home loan?

330 Chapter 7 Applications of Percent

Annual Compounding

Most banks do not pay interest according to the simple interest formula; instead, af-
ter some period of time, they add the interest to the principal and then pay interest
on this new, larger amount. When this is done, it is called compound interest.

EXAMPLE 1 Comparing simple and compound interest

Compare simple and compound interest for a $1,000 deposit at 8% interest for 3
years.

Solution
First, calculate the future value of the simple interest:

A=P(1+n)
=1,000(1 + .08 x 3)
= 1,000(1.24) Order of operations; multiplication first
= 1,240

Using simple interest, the future value in three years is $1,240.
Next, assume that the interest is compounded annually. This means that the
interest is added to the principal after 1 year has passed. This new amount then

Page 342 * How much down payment is necessary to purchase a particular
home as a function of your salary?

Page 361 < Is the infinite plausible?



Preface IX

Page 370 « Barber’s Rule: Darryl shaves those men and only those men who
do not shave themselves. Does Darryl shave himself?

Page 376 + Why didn’t Matt obtain a job in which he faked a survey?
Page 384 « What was thrown off the bridge in the song “Ode to Billy Joe”?
Page 402 + On which property in MONOPOLY ™ are you most likely to land?

Probability

Terminology

An experiment is an observation of any physical occurrence. The sample space of
an experiment is the set of all its possible outcomes. An event is a subset of the
sample space. If an event is the empty set, it is called the impossible event; and if
it has only one element, it is called a simple event.

EXAMPLE 1 Listing a sample space

a. What is the sample space for the experiment of tossing a coin and then rolling
a die?

b. List the following events for the sample space in part a:

E = {rolling an even number on the die}
H = {tossing a head}
X = {rolling a six and tossing a tail}

Which of these (if any) are simple events?

402

Page 415 < How likely are you to win a free hamburger in a McDonald’s contest?
Page 427 + Would you gamble with your friend George?
Page 443 + Which TV and magazine advertisements have fallacies?

Page 457 * How could Orville and Wilbur have known that wind conditions in
Kitty Hawk were unsuitable?

Page 469 « What does it mean for a teacher to “grade on a curve”?
Page 474 = How can you tell whether a coin is fair?
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TEACHING AIDS
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Page 483 * How are locations on a map indicated?

Page 489 °* How could Tom and Huck determine the depth of a well without
climbing down?

Page 495 ° How is it possible to designate a precise location in a room?
Page 500 * How can Linda determine the least cost for a car rental?

Page 508 °* About 20 years ago, a daredevil named Evel Knievel attempted
a skycycle ride across the Snake River. How could he be sure that
he would make it?

A follow-up essay question asks the student to write about why the SITUATION is

like or unlike something that might or might not happen in his or her own life.

Many features are included in this edition to help with understanding of the material:

* This book is devoted to practical information rather than abstract made-up word
problems. For example, when we are looking at graphs, we consider graphs
showing the blood alcohol level and its effects when driving (page 453). We
consider actual economic graphs (page 453) taken from a newspaper.

* We seek to develop higher-order reasoning in which the student needs to use,
explain, and exploit newly learned knowledge, outside the classroom. For
example, the Santa Rosa street problem puts the Konigsberg bridge problem in a
contemporary setting (pages 246—247).

* One of the most avoided topics in mathematics textbooks is estimation. Many of
the problem sets have multiple-choice questions (page 31). Note that estimation
is a listed objective in almost every chapter, and these tend to be practical in
nature (see page 354).

« There is an emphasis on developing a money sense (see Chapter 7).

* There are specially designed features to develop critical thinking and commu-
nication skills. In particular, there are problems that solicit a written paper
(page 239, for example, requests an essay discussing the student’s opinion about
using the metric measurement system), or a book report (page 478). Problems
designated IN YOUR OWN WORDS encourage students to communicate mathe-
matical ideas by using their own words. Students need to be able to communicate
in mathematics, and should not stop after they can “find a few right answers.”
For example, we analyze the lyrics of “By the Time I Get to Phoenix” (see
page 394), and look for the errors in Anacin (page 479) and Saab advertisements
(see page 456).

+ New terms are given in boldface.

* @ WARNINGS are noted with a special logo. @

* DEFINITIONS and procedures are boxed.
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* CALCULATOR COMMENTS are enclosed in specially designed boxes, and
CALCULATOR PROBLEMS are included in many problem sets.

« Examples are set apart and designated by an endmark.

« Arrows and author’s notes are included to help students through a difficult
process.

* HISTORICAL PERSPECTIVES are used at the beginning of each section in the first
part of the book. They are included to personalize mathematics. For example,
see the historical perspective on Bill Gates (p. 261).

* SITUATIONS are used to motivate each section in the second part of the book.

+ MIND BOGGLERS are used to present interesting and challenging problems in the
first part of the book (see pages 15 and 32).

« Newspaper clippings are included to keep the material contemporary.

+ What is wrong... problems are included in most problem sets. These problems
focus on common mistakes and build the student’s communication skills. The
answers to all of these problems are given in the back of the book because these
common mistakes must be avoided by the students.

+ Chapter reviews are extensive; their special design includes terms, objectives,
self-test, self-test answers, and supplementary problems.

There is an Instructor’s Manual, which includes the answers to all of the prob-
lems (including graphs) in the book. A separate Test Manual is also available in
hard copy as well as on disk in Mac/Windows /DOS formats.
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I have added many more historical perspectives, as well as many more problems
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two new appendices, one on the Hindu—Arabic numeration system and another on
different numeration systems.

I am most grateful to those who have assisted me in the development of this
material: to my students who made many valuable suggestions about the material,
and especially to those students who were bold enough to share their fears and
anxieties with me; to my colleagues who shared ideas and teaching suggestions;
and to the reviewers who offered many valuable suggestions. In particular, I would
like to thank:

Mari Jo Baker, Illinois Central College; John Beris; Rebecca Farrow, John
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Historically, the prime value of mathemat-
ics has been that it enables us to answer
basic questions about our physical world,
to comprehend the complicated operations
of nature, and to dissipate much of the
mystery that envelops life. The simplest

_ arithmetic, algebra, and geometry suffice

to determine the circumference of the
earth, the distances to the moon and the

planets, the speeds of sound and light,
and the reasons for eclipses of the sun
and moon. But the supreme value of
mathematics, insofar as understanding the
world about us is concerned, is that it reveals order and law where mere
observation shows chaos . . . .

MORRIS KLINE—Mathematics: An Introduction to Its Spirit and Use, San Francisco: W. H.

Ereeman, 1979, p. 1.

The first part of this book, “The Power of Mathemat-
ics,” attempts to develop an appreciation for mathe-
matics by displaying the intrinsic power of the sub-

ject. We will begin by looking at some of the causes
and effects of math anx:ety We tak natural steps——~

the specialist. In fact, the majority of our population
could be classified as math-avoiders, who consider the
assertion that mathematics can be creative, beautiful,
and significant not only as an “‘impossible dream,” but
also snmething they don’t even want to discuss.




Arithmetic, Calculators,
and Problem Solving

This book was written for people who are math-avoiders, people who think they
can’t work math problems, and people who think they are never going to use math.
Do you see yourself making any of these statements?

EVERYBODY KNOWS WHAT
TO DO, EXCEPT ME!

I'M SURE T LEARNED IT,
BUT T CAN'T REMEMBER
WHAT To po!

1 GOTTHE RIGHT
ANSWER, BUT T
DON'T KNOW How!

MATH |5
UNRELATED

THIS MAY BE A
STUPID QUESTION,

MATH IS MY




HoU KNOW WHAT T THINK
{OU HAVE,SIR7 YOU HAVE
“ MATH ANXIETY”

' —

R
T

IF I ASKED 4oU HOW
MANY WAYS THAT NINE

U "BIEIIPUAS DINIEd4 PAIIUN

Peanuts reprinted by permission of United
Feature Syndicate, Inc

There are many reasons for reading a book, but the best reason is because you
want to read it. Although you are probably reading this first section because you
were requested to do so by your instructor, it is my hope that in a short while you
will be reading this book because you want to read it.

Do you think that you can be reasonably successful in other subjects but are un-
able to do math? Do you make career choices based on avoidance of mathematics
courses? If so, you have math anxiety. If you reexamine your negative feelings to-
ward mathematics, you can overcome them. In this book, I'll constantly try to help
you overcome these feelings.

Sheila Tobias, an educator, feminist, and founder of an organization called Over-
coming Math Anxiety, has become one of our nation’s leading spokespersons on
math anxiety. She is not a mathematician, and in fact describes herself as a math-
avoider. She has written a book titled Overcoming Math Anxiety (New York: W. W.
Norton & Company, 1978; available in paperback). I recommend this book to any-
one who has ever said “I’'m no good at numbers.” In this book, she describes a sit-
uation that characterizes anxiety (p. 45):

Paranoia comes quickly on the heels of the anxiety attack. Everyone
knows," the victim believes, “that | don't understand this. The teacher
knows. Friends know. I'd better not make it worse by asking questions. Then
everyone will find out how dumb | really am.” This paranoid reaction is
particularly disabling because fear of exposure keeps us from constructive
action. We feel guilty and ashamed, not only because our minds seem to
have deserted us but because we believe that our failure to comprehend
this one new idea is proof that we have been “faking math” for years.

The reaction described in this paragraph sets up a vicious cycle. The more we
avoid math, the less able we feel; and the less able we feel, the more we avoid it.
The cycle can also work in the other direction. What do you like to do? Chances
are, if you like it, you do it. The more you do something, the better you become at
it. In fact, you’ve probably thought, “I like to do it, but I don’t get to do it as often
as I'd like to.” This is the normal reaction toward something you like to do. In this
book, I attempt to break the negative cycle concerning math and replace it with a
positive cycle. However, I will need your help and willingness to try.

The central theme in this book is problem solving. Through problem solving I’ll
try to dispel your feelings of panic. Once you find that you are capable of doing
mathematics, we’ll look at some of its foundations and uses. There are no prereg-
uisites for this book; and as we progress through the book, I'll include a review of
the math you never quite learned in school—from fractions, decimals, percents, and
metrics to algebra and geometry. I hope to answer the questions that, perhaps, you
were embarrassed to ask.

I hope you will enjoy reading this book; but if you feel an anxiety attack com-
ing, STOP and put it aside for a while. Talk to your instructor, or call me. My tele-
phone number is

(707) 829-0606



