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PREFACE

FROM THE AUTHORS

First and foremost, we would like to thank the students and colleagues who have
helped us prepare this text. The content and organization of the text is based on an
accumulation of our own notes and experiences as teachers. Every day in the class-
room our students ask good, probing questions, and every day we seek better ways
to convey mathematical concepts. These ideas have found their way from the class-
room and into the book.

We originally embarked on this textbook project because we were seeing a lack
of student success in courses above the level of Beginning and Intermediate Algebra.
We wanted to build a better bridge between Intermediate Algebra and college level
algebra. Our goal was to use pedagogical features to make the material stick. To ac-
complish this, we employed the following methods.

First, we believe students retain more of what they learn when they are actively
engaged in the classroom. Consequently, as we wrote each section of text, we also
wrote accompanying worksheets called Classroom Activities to foster accountabil-
ity and to encourage classroom participation. Classroom Activities resemble the ex-
amples that students encounter in the textbook. The activities can be assigned to
individual students, or to pairs or groups of students. Most of the activities have
been tested in the classroom with our own students.

Another one of our core goals as teachers is to make students think and process
what they learn. Therefore, we emphasized critical thinking and the interpretation
of mathematical results. When students obtain an answer to an exercise, we want
them to understand what the answer means in the context of the problem. Our ex-
amples and exercises often ask students to, “Interpret the meaning in the context of
the problem.” If students can explain the concepts, their understanding will increase.

We have each taught developmental mathematics for close to 20 years, and we
know and understand our students very well. Our intent is to offer a compassion-
ate voice to the students. Our writing style reflects the language and tone that we
use daily within our classrooms. We have created special Tips and Avoiding Mistakes
boxes that highlight points we emphasize in our own lectures. Therefore, students
who use the book should feel very comfortable with the reading level.

Another critical component of the text is the inclusion of contemporary real-
world examples and applications. We based examples and applications on informa-
tion students encounter daily when they turn on the news, read a magazine, or surf
the World Wide Web. We incorporated data for students to create mathematical
models in the form of functions, equations, and graphs. When students encounter
facts or information that is meaningful to them, they will relate better to the ma-
terial and remember more of what they learn.

Lastly, we crafted our exercise sets to help students solidify their understand-
ing of the content and refine their problem-solving skills. At the beginning of the
Practice Exercises, we inserted review problems so that concepts within a chapter
could be continually reinforced. We balanced each set of Practice Exercises with
both drill-and-practice and conceptual problems that require critical thinking or
writing. Throughout the text, you will see exercises with multiple parts, such as (a),
(b), (c), etc. These multistep problems are carefully crafted to build problem-solving

skills. Each part leads in to the next until a final result is achieved. )
xi
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Bl Language of
Mathematics

We place special emphasis on the skill of translating mathematical notation to
English expressions and vice versa by writing “translating expressions” exercises.
We also created challenge exercises in the Expanding Your Skills sections of the
exercise sets. Graphing Calculator Exercises also appear. They can be found at the
end of appropriate exercise sets so that instructors who do not encourage the use
of a graphing calculator can skip them.

With these measures, we trust that students will achieve success and gain the
foundation they need to move on to higher-level mathematics courses.

LISTENING TO STUDENTS AND INSTRUCTORS’
CONCERNS

Although this is a first edition text, the core material has effectively been revised
from our Beginning Algebra text and from our Intermediate Algebra text. These
two books have been on the market for over a year, and we have had extensive
feedback from users. Some of the instructors who have used our texts have kept
user diaries. This has helped us to continue to strengthen the content. In effect, this
first edition text is based on second edition material. Our editorial staff has amassed
the results of reviewer questionnaires, user diaries, focus groups, and symposia. We
have read virtually thousands of pages of reviews. Furthermore, McGraw-Hill sym-
posia have brought faculty together from across the United States to discuss issues
and trends in developmental mathematics. These efforts have involved hundreds of
faculty and have explored issues such as content, readability, and even the aesthet-
ics of page layout.

WHAT SETS THIS BOOK APART?

While all core content is covered in this textbook, the organization is a departure
from common practice in some ways. However, we feel that the aspects of the or-
ganization that make it unique are factors that will contribute directly to students’
success.

Chapter R

Chapter R is a reference chapter. We designed it to help students reacquaint them-
selves with the fundamentals of fractions and geometry. This chapter also addresses
study skills and helpful hints to use the resources provided in the text and supplements.

Graphing and Functions

The graphical interpretation of algebra is a critical skill that carries through to up-
per level mathematics courses. However, students often have difficulty with graph-
ing. Therefore, we offer graphing on two levels. In Chapter 3, we present concepts
related to the “beginning algebra” level of graphing. This includes an introduction
to a rectangular coordinate system, identifying linear equations in two variables,
and finding the slope of a line. We graph linear equations using a table of points,
using the x- and y-intercepts, and using the slope-intercept form. At this level, we
also find an equation of a line given its slope and y-intercept.

In Chapter 7, we review the “beginning algebra” level of graphing and then we
present the “intermediate algebra” level of graphing. We give the point-slope formula
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to find an equation of a line and then follow up with applications of linear equa-
tions and modeling.

We devote the latter part of Chapter 7 to functions, beginning with the general
concept of a relation. We introduce the graphs of six basic functions to initiate a
“repertoire” of functions that students can carry with them to college-level algebra
courses. After introducing functions in Chapter 7, we take a functional approach
throughout the remainder of the text. This includes work with polynomial, quad-
ratic, radical, rational, exponential, and logarithmic functions.

Factoring

After factoring out the greatest common factor, we present two methods for fac-
toring trinomials—the grouping method and the trial-and-error method. In both
cases, we teach the most general case first (that is, trinomials with a leading coeffi-
cient not equal to 1). The reason is that we always want the student to consider the
leading coefficient and its factors whether it’s a 1 or any other number. Thus, when
students take the product of the inner terms and the product of the outer terms,
the factors of the leading coefficient always come into play.

We recognize that our approach to factoring trinomials is unusual. However, be-
cause we do not present the easier case first, students will not default to the easier
case when it doesn’t apply. When students find a method that’s easy—like finding
two numbers that multiply to “c” and add up to “b”—students may tune out the
fact that it doesn’t work all the time. We want to prevent students from thinking that
6x* + 19x + 15 is not factorable because no two factors of 15 add up to 19.

In Section 5.6, “General Factoring Summary,” we first review and summarize
the techniques learned up to that point. Then we present advanced techniques such
as using substitution in factoring and grouping three terms with one term. These
advanced techniques are denoted with the header “Part II” both in the text and in
the exercises (see page 348, Concept 3, and page 352). The Practice Exercises in
Section 5.6 are divided into two groups, Part I and Part II. This makes it easy for
instructors to identify the level of the exercises. Those instructors who only want to
cover the Beginning Algebra level of factoring can assign only the Part I exercises.
The instructors who want to cover the Intermediate Algebra level of factoring can
assign both Part I and Part II.

Inequalities

A student who completes Intermediate Algebra should be able to recognize and
solve a variety of equations and inequalities. However, identifying different types
of equations and inequalities and knowing what approach to take is a skill that is
often overlooked. We designed Chapter 9 as a synthesis chapter for students to solve
all kinds of equations and inequalities appropriate at this level. Our exercise sets
involve a “mixture” of problem types for students to recognize and solve. While we
present traditional methods for solving inequalities, we also show the test point
method. All of the inequalities in this chapter can be solved by solving the related
equation and testing regions on the number line.

Calculator Usage

The use of a scientific or graphing calculator often inspires great debate among fac-
ulty teaching developmental mathematics. Our Calculator Connections boxes offer
screen shots and some keystrokes to support applications where a calculator might
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enhance learning. Our approach is to use a calculator as a verification tool after an-
alytical methods have been applied. As you move into the Intermediate Algebra
level of the text, and as more coverage is given to graphing and functions, you will
see a gradual transition into more calculator coverage. Graphing calculator exer-
cises are provided at the end of exercise sets in appropriate sections. However, the
Calculator Connections boxes and graphing calculator exercises are self-contained
units and may be employed or easily omitted at the recommendation of the in-
structor.

Beginning Algebra Review

For students who place into Intermediate Algebra, we have provided concise re-
view sections at the back of the text. Each section of the review corresponds with
a chapter from the first portion of the text, that is, Chapters 1-6. Each section pro-
vides exercises that target the main points of the corresponding chapter.

SUGGESTIONS WELCOME!

Many features of this book, and many refinements in the writing, illustrations, and
content, came about because of suggestions and questions from instructors and their
students. We invite your comments with regard to this textbook as we work to fur-
ther refine and shape its contents.

Julie Miller Molly O’Neill
millerj@dbcc.edu oneillm@dbcc.edu
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A COMMITMENT TO ACCURACY

You have a right to expect an accurate textbook, and McGraw-Hill invests consid-
erable time and effort to make sure that we deliver one. Listed below are the many
steps we take to make sure this happens.

OUR ACCURACY VERIFICATION PROCESS

First Round

Step 1: Numerous college math instructors review the manuscript and report on any
errors that they may find, and the authors make these corrections in their final man-
uscript.

Second Round

Step 2: Once the manuscript has been typeset, the authors check their manuscript
against the first page proofs to ensure that all illustrations, graphs, examples, exer-
cises, solutions, and answers have been correctly laid out on the pages, and that all
notation is correctly used.

Step 3: An outside, professional mathematician works through every example and
exercise in the page proofs to verify the accuracy of the answers.

Step 4: A proofreader adds a triple layer of accuracy assurance in the first pages by
hunting for errors, then a second, corrected round of page proofs is produced.

Third Round

Step 5: The author team reviews the second round of page proofs for two reasons:
1) to make certain that any previous corrections were properly made, and 2) to look
for any errors they might have missed on the first round.

Step 6: A second proofreader is added to the project to examine the new round of
page proofs to double check the author team’s work and to lend a fresh, critical eye
to the book before the third round of paging.

Fourth Round

Step 7: A third proofreader inspects the third round of page proofs to verify that all
previous corrections have been properly made and that there are no new or remaining
erTorS.

Step 8: Meanwhile, in partnership with independent mathematicians, the text accu-

racy is verified from a variety of fresh perspectives:

e The test bank author checks for consistency and accuracy as they prepare the
computerized test item file.

e  The solutions manual author works every single exercise and verifies their an-
swers, reporting any errors to the publisher.

e A consulting group of mathematicians, who write material for the text’s
MathZone site, notifies the publisher of any errors they encounter in the page
proofs.

e A video production company employing expert math instructors for the text’s
videos will alert the publisher of any errors they might find in the page proofs.

Final Round

Step 9: The project manager, who has overseen the book from the beginning, per-
forms a fourth proofread of the textbook during the printing process, providing a fi-
nal accuracy review.

=  What results is a mathematics textbook that is as accurate and error-free as is
humanly possible, and our authors and publishing staff are confident that our
many layers of quality assurance have produced textbooks that are the leaders
of the industry for their integrity and correctness.





