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Preface

This book provides the practical mathematics skills needed in a wide variety of
trade and technical areas, including electronics, auto mechanics, construction
trades, air conditioning, machine technology, welding, drafting, and many other
occupations. It is especially intended for students who have a poor math back-
ground and for adults who have been out of school for a time. Most of these stu-
dents have had little success in mathematics, some openly fear it, and all need a
direct, practical approach that emphasizes careful, complete explanations and
actual on-the-job applications. This book is intended to provide practical help with
real math, beginning at each student’s own individual level of ability.

Those who have difficulty with mathematics will find in this book several special
features designed to make it most effective for them:

e Careful attention has been given to readability. Reading specialists have
helped plan both the written text and the visual organization.

e A diagnostic pretest and performance objectives keyed to the text are
included at the beginning of each unit. These clearly indicate the content of
each unit and provide the student with a sense of direction.

e Each unit ends with a problem set covering the work of the unit.

* The format is clear and easy to follow. It respects the individual needs of each
reader, providing immediate feedback at each step to ensure understanding
and continued attention. The emphasis is on explaining concepts rather than
simply presenting them. This is a practical presentation rather than a theoret-
ical one.

* Special attention has been given to on-the-job math skills, using a wide vari-
ety of real problems and situations. Many problems parallel those that appear
on professional and apprenticeship exams. The answers to all problems are
given in the back of the book.

e A light, lively conversational style of writing and a pleasant, easy-to-
understand visual approach are used. The use of humor is designed to appeal
to students who have in the past found mathematics to be dry and uninteresting.

Six editions and almost two decades of experience with a wide variety of students
indicate that this approach is successful—the book works and students learn,
many of them experiencing success in mathematics for the first time.

Flexibility of use was a major criterion in the design of the book. Field testing and
extensive experience with the first five editions indicate that the book can be used
successfully in a variety of course formats. It can be used as a textbook in tradi-
tional lecture-oriented courses. It is very effective in situations where an instruc-
tor wishes to modify a traditional course by devoting a portion of class time to inde-
pendent study. The book is especially useful in programs of individualized or
self-paced instruction, whether in a learning lab situation, with tutors, with audio
tapes, or in totally independent study.

Calculators are a necessary tool for workers in trade and technical areas, and we
have recognized this by using calculators extensively in the text, both in finding
numerical solutions to problems, including specific keystroke sequences, and in
determining the values of transcendental functions. We have taken care to first
explain all concepts and problem solving without the use of the calculator and to
estimate and check answers. Many realistic problems included in the exercise sets
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involve large numbers, repeated calculations, and large quantities of information
and are ideally suited to calculator use. They are representative of actual trades
situations where a calculator is needed. Detailed instruction on the use of calcula-
tors is included in special sections at the end of appropriate chapters or is inte-
grated into the text.

An extensive package of supplementary materials is available for teachers and stu-
dents using this textbook:

e A StudyWizard CD-ROM (packaged with this text) provides readers with extra
practice problems.

e An Instructor’s Solutions Manual containing completely worked out solutions
to all exercises and providing step-by-step procedures to help students learn
problem-solving skills.

* Transparency Masters for over 130 illustrations, charts, and other visual mate-
rials.

e A Test Item File of approximately 1000 problem-type, multiple-choice, and fill-
in questions for a full range of testing.

e The Prentice Hall Test Manager, a state-of-the art system that provides, on
CD-ROM, the test item file.

e A booklet, How to Study Technical Math, to illustrate methods and techniques
for solving a wide range of problems in technical math.

In response to suggestions from many instructors who have used earlier versions
of the text, this sixth edition includes a number of substantial revisions and
improvements:

e All problem sets and examples have been revised and brought up to date. A sig-
nificant number of new applied problems have been added to the exercise sets,
and additional worked examples have been added where needed throughout
the text.

* A new, easy-to-follow format allows the student to go from information and
explanation to worked examples, guided practice, and finally to exercises with
immediate feedback. "

e Chapter 5, Measurement, has been revised extensively to clarify the explana-
tion of rounding, precision, accuracy, and significant digits. The material on
unit conversion has been reorganized so that it is easier for students to follow.

* Chapter 4, Ratio, Proportion, and Percent, has been expanded to include more
applications of ratio and proportion, and new explanation on the use of the cal-
culator.

e All calculator examples and problems now assume the use of a standard scien-
tific calculator with a ten-digit display.

e Instruction on solid geometric figures has been expanded.

e Explanations in the many step-by-step examples have been improved and their
readability has been enhanced.

It is a pleasure to acknowledge the help of many people who have contributed to
the development of this book. 'Lyn Carman spent countless hours interviewing
trades workers, union leaders, apprentices, teachers, and training program direc-
tors so that their experience could be used in developing realistic problems, an
effective format, and appropriate content. Her contributions were invaluable to us.

The staff of Prentice Hall provided outstanding assistance at every step of the
development and production of this sixth edition. We are especially grateful to
editors Steve Helba and Michelle Churma of Prentice Hall for their guidance and
assistance and to Holly Henjum of Clarinda Publication Services for coordinating
this edition through the production process.

We are indebted to the following teachers who read preliminary versions of the
text and offered many helpful suggestions:
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Note P>

How to Use
This Book

In this book you will find many questions, not only at the end of each chapter or
section, but on every page. This textbook is designed for those who need to learn
the practical math used in the trades, and who want it explained carefully and
completely at each step. The questions and explanations are designed so that
you can:

Start either at the beginning or where you need to start.
Work on only what you need to know.

Move as fast or as slowly as you wish.

Receive the guidance and explanation you need.

Skip material you already understand.

Do as many practice problems as you need.

Test yourself often to measure your progress.

In other words, if you find mathematics difficult and you want to be guided care-
fully through it, this book is designed for you.

This is no ordinary book. It is not designed for browsing or casual reading. You
work your way through it. You will be led carefully, step by step, through a worked
example. After this example, you will be challenged to work through a similar
problem. In the solution to these YOUR TURN problems, you will be guided
through the explanation. Finally, you will be given a problem or a brief set of prob-
lems to check your understanding of the concepts. Answers or detailed solutions
provide immediate feedback. Learning helps or hints provide additional insight.

Because we know that every person is different and has different needs, each
major section of the book starts with a preview that will help you to determine the
topics on which you need to work.

Most students hesitate to ask questions that nag at their understanding. They are
fearful that “dumb questions” will humiliate them and reveal their lack of under-
standing. To relieve you of worry over dumb questions, we will ask and answer
them for you. Thousands of students have taught us that “dumb questions” can
produce smart students.

This textbook has been designed for students who not only will read it but will be
working to achieve understanding and acquire skills.

Be alert for the following learning devices as you use this textbook.

Within each section of a chapter when new vocabulary is introduced or when new
topics are presented, reference headings appear in the left margin as shown
here. These signals show where the new information appears. Reference heads will
be useful to you when you need to locate a word, phrase, equation, or topic, or
when you need to review.

Every experienced teacher knows that certain mathematical concepts and proce-
dures will present special difficulties for students. To help you with these, special
notes are included in the text. A large triangle (») and a warning word appear in
the left margin to indicate the start of the comment, and another triangle (<)

How to Use This Book



Exercises 0-1
Sample Problem Set

How to Use This Book

shows when it is completed. The word NOTE, as used at the start of this para-
graph, calls your attention to conclusions or consequences that might be over-
looked. The word CAREFUL warns you about common mistakes many students
make, and the phrase LEARNING HELP offers an alternative explanation or help-
ful hint. <«

An important feature of this textbook is the use of many worked examples and

detailed problem solutions. Each example in the text is introduced with a heading
like this:

EXAMPLE

In these examples we will demonstrate in detail, step by step, how to solve a typi-
cal problem using the material being studied.

YOUR TURN

After working an example, you will be invited to work on a similar problem. To
identify this second step look for the YOUR TURN heading.

SOLUTION

After solving a YOUR TURN problem, you will be guided through a solution to
check your work.

PROBLEMS

Finally, when you are ready to test your understanding, a short problem set is
given and followed by answers or detailed solutions.

A check icon appears in a problem solution to remind you to check your work.

Color, boxed comments |, and other are used to highlight the

important or tricky aspects of a solution, if needed.

The calculator is an important tool for the modern trades worker or technician,
and we assume in this textbook that once you have learned the basic operations of
arithmetic you will use a calculator. Problems in the exercise sets or examples in
the text that involve the use of a scientific calculator are preceded by the calcula-
tor symbol shown here.

Solutions often include a display of the proper calculator key sequences. For exam-
ple, the calculation

85.7 + (12.9)°
71.6

would be shown as

85.7 12.9 = 3716 -]

At the conclusion of each section of each chapter, you will find a set of problems
covering the work of that section. These will include a number of routine or drill
problems as well as applications or word problems. Each applied problem begins
with an indication of the trades area from which it has been taken. Many of these
applications have been obtained from trades workers in these areas.
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Problem Set O

Each chapter ends with a set of problems reviewing all of the material covered in
the chapter.

Important rules, definitions, equations, or helpful hints are often placed in
a box like this so that they will be easy to find.

If your approach to learning mathematics is to skim the text lightly on the way to
puzzling through a homework assignment, you will have difficulty with this or any
other textbook. If you are motivated to study mathematics so that you understand
it and can use it correctly, this textbook is designed for you. '

According to an old Spanish proverb, the world is an ocean and he who cannot
swim will sink to the bottom. A study published by the U.S. Office of Education
revealed that two-thirds of the skilled and semiskilled job opportunities in today’s
labor market are available only to those who have an understanding of the basic
principles of arithmetic, algebra, and geometry. If the modern world of work is an
ocean, the skill needed to keep afloat or even swim to the top is clearly mathemat-
ics. It is the purpose of this book to help you learn these basic skills.

Now, turn to page 1 and let’s begin.
R.A.C.
H. M. S.

How to Use This Book
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PREVIEW Arithmetic of
Whole Numbers

Objective Sample Problems For Help
Go to Page
When you finish this

unit you will be able
to:

1. Add and subtract (a) 67 +58 6
whole numbers.

(b) 7009 + 1598

() 82-45 16

(d) 4035 - 1967

(e) 14 +31+59-67
+22+37-19

2. Multiply and divide (a) 64 x 37 24
whole numbers

(b) 305 x 243

(c) 908 x 705

33
(d) 2006 + 6
(e) 7511 + 37
3. Do word problems Machine Technology A metal
with whole num- casting weighs 680 lb; 235 1b of
bers. metal is removed during shap-

ing.What is its finished weight?

Name

Date

Course/Section

Preview Chapter 1 Arithmetic of Whole Numbers




4. Determine factors
and prime factors.

5. Use the correct
order of operations
with addition, sub-
traction, multiplica-
tion, and division.

(a)
(b)

(a)
(b)
(c)
(d)

List all the factors of 12. 38
Write 12 as a product of its

prime factors. 39
6+9x3 43
35-14 +7

56 +4x2+9-4

(23 -7)x24+(12-4)

(Answers to these preview problems are given in the Appendix. Don’t peek.)

If you are certain that you can work all these problems correctly, turn to page 47
for a set of practice problems. If you cannot work one or more of the preview prob-
lems, turn to the page indicated to the right of the problem. For those who wish to
master this material with the greatest success, turn to Section 1-1 and begin to
work there.

Preview Chapter 1 Arithmetic of Whole Numbers



