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Virtually no one would deny that mathematics is a vital part of our daily life. It is
almost impossible to go through a normal twenty-four hour day without meeting
situations involving discount percentages, interest, tax, inflation; or the dimensions
of rooms, cars, food portions; or the chances of rain, a team’s winning, our getting
into graduate school; or a computerized billing; and so on.

This book is intended for the general (non-physical science major) college
student. The course may have various titles, such as Liberal Arts Math, Introduc-
tory Mathematics, Finite Mathematics. My goal in writing this book is not only to
expose the student to the beauty of mathematics but, primarily, to equip him or her
with the skills and confidence needed to cope with mathematics in the real world.
With this purpose in mind I have, by and large, selected topics of a concrete
nature. Students will not ask the question, “Where will I ever use this stuff?” They
will use much of it every day of their lives.

The writing has been kept simple and concise. Every idea is followed by a
clearly explained example. Rules and procedures are summarized in boxes. “Hand
Calculator Instant Replays™ appear throughout the text to familiarize the student
with the operation and capabilities of calculators.

Problem sets are also included as a learning tool: there are over 2500
problems, many involving real-life applications. Answers to more than half of the
exercises are given at the end of the book. A list of “important words” and a set of
review exercises appear at the ends of chapters to help the student integrate the
material and prepare for tests.

Prerequisites are minimal: knowing some arithmetic and a little common
sense. Chapter | is almost all review of arithmetic (except for Section 6 on the hand
calculator). This chapter could be skipped. Chapter 2 is on problem solving and
may also seem like a review, but it probably should not be skipped. The other
chapters are largely independent.

The entire book makes a two-semester sequence. In a one-semester course the
instructor would be free to choose the topics that appealed to him or her.

My hope is that instructors will enjoy teaching from this book and that
students will enjoy learning from it.

I gratefully acknowledge the help of the following reviewers during various
stages in preparation of the manuscript: Elton Beougher, Fort Hays State Univer-
sity; Bruce E. Earnley, Northern Essex Community College; Arthur Kramer, New
York City Community College; Albert W. Liberi, Westchester Community Col-
lege; Ann Miller, Southern Illinois University; Dudley R. Pitt, Northwestern State
College of Louisiana; Robert Rapalje, Seminole Community College; Ara Sullen-
berger, Tarrant County Junior College; and Thomas A. Tredon, Lord Fairfax
Community College.

I would like to thank the great Prentice-Hall staff for all their help and
encouragement; specifically, Joanne Slivinski, Harry Gaines, Cathy Brenn, Zita de
Schauensee, and Ed Lugenbeel. Thanks also go to my typists, Karen Utes (text)
and Dolly Gore (instructor’s manual); to Carol Olson, and Dan Coffey for their
help with the photos; and finally to Mike Sullivan, Pat Blus, Pam Folie, Danny
O’Connor, Jenifer Morison, and Fran Silver for their input and feedback along the
way.

Park Forest, Illinois HowARD A. SILVER



PREFACE ix

REVIEW OF REAL NUMBERS 3

I-1 Fractions 5
1-2 Decimals 19

1-3 Numeral Conversions
1-4 Signed Numbers 32
1-5 Exponents and Square Roots
1-6 Hand Calculators 47

Important Words 64
Review Exercises 64

PROBLEM SOLVING 67

2-1 Algebra 68

2-2 Translation and Verbal Problem

2-3 Percents &7
2-4 Ratio and Proportion

2-5 Units Conversions and the Metric System

Important Words 716
Review Exercises 116

GEOMETRY 119

3-1 Angles and Length
3-2 Area 33

3-3 Applications of Area
3-4 Volume 153

3-5 Proportionality 175
3-6 Pythagorean Theorem
Important Words 796
Review Exercises 197

vi Contents

104




‘GRAPHING 203

4-]1 Cartesian Coordinate System 204
4-2 Scientific Graphs 273

4-3 Slopes and Lines 228

4-4 Information from a Graph 24/
Important Words 253

Review Exercises 253

CONSUMER MATH I 257

5-1 Food and Health 258

5-2 Credit and Installment Buying 27/
5-3 Inflation 280

5-4 Taxes 286

5-5 Automobile Ownership 304
Important Words ~ 3/8

Review Exercises 318

PROBABILITY 323

6-1 Basic Concepts 324

6-2 Computing and Interpreting Probabilities 333
6-3 Independent Events and Chains of Events 349
6-4 Expected Value 368

Important Words 376

Review Exercises 376

Contents vil



STATISTICS 381

7-1 Central Tendency 382

7-2 Measures of Spread or Variability 397
7-3 Normal Curve 402

7-4 Sampling 415

7-5 B.S. Mathematics 428

Important Words 433

Review Exercises 433

CONSUMER MATH Il 437

8-1 Money Growth I: Compound Interest 438
8-2 Money Growth II: Annuities 460

8-3 Home Ownership 469

8-4 Insurance 497

Important Words 518

Review Exercises 518

COMPUTERS 523

9-1 Introduction to Computers 524
9-2 Binary System 526

9-3 Flowcharts 536

9-4 BASIC 550

Important Words 569

Review Exercises 569

ANSWERS TO SELECTED EXERCISES 573

INDEX 623

vill Contents



METEEMATICS

. CONTEMPORAR
. TODIC&
AND APPLICATIONS




13"

5 fa
.l“_
. } <ot

Pt
R T

1%

R0 R TV B
=S RN LA
“ FATNR e AN,
L—q';\’z A

A N
. =3 And
o Loy

.o

Massive crowd at rock concert. (Christopher Little/

Camera 5)




REVIEW OF
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Question What are the real numbers?

ANSWER  Real numbers are all the numbers we use to express measurements we make in the
real world. Real numbers come in different shapes and sizes. We have the following
types within the real numbers.

1. Integers, such as 10, 215,‘ —31, —27, and 5, are real numbers.

s . 13 61 21

2. Fractions (or rational numbers), such as 330" 350" 5° and R are
real numbers.

3. Decimals, such as 5.1, 18.75, —4.94, 3.14159 ..., and —21.063, are real

numbers.

Real numbers can also be pictured on a number line. Every point on the
number line stands for a real number.

8:09 a.m. on John Street, New York City. (© 1977 by Jan Lukas from
Rapho/Photo Researchers)
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Question

ANSWER
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The purpose of this chapter is to review quickly some of the fundamental opera-
tions with real numbers. We will not stress the theory of real numbers at all.

1-1 FRACTIONS

Addition and Subtraction

What is the rule for adding and subtracting fractions?

This is the rule that we use.

To add or subtract fractions:

1. Find a common denominator, if necessary.

2. Rewrite all fractions to have this common denominator.

3. Add (or subtract) the numerators; put the answer over the
common denominator.

We use the following formulas.

Formula 1-1-1
a b a+b
— + —_ =
¢ c C
Formula 1-1-2 a b _a—b
C c [
4 3
Problem Add 10 + 10"
ANSWER
4
Have common 10
denominator Iy 3
10
7
Add numerators 10

Sec.1-1 / Fractions 5§



| 2
Problem Add 7 + 3

ANSWER

Find common
denominator

Add numerators

1 3 5
Problem Add 3 + 1 + ra

ANSWER  We can add three or more fractions by finding a common denominator for all of

them.

Find common
denominator

Add numerators

NIl

-
Problem Subtract 9

ANSWER

Have common
denominator

Subtract numerators

| —

Problem Subtract % —

ANSWER

Find common
denominator

Subtract denominators
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Question

ANSWER

Problem

ANSWER

What is the least common denominator and how do we find it?

The least common denominator (LCD) is the smallest number that can be divided
by all the denominators evenly. For example, given a problem such as — + —., it is

easy to see that the LCD is 12, since 12 is the smallest number that can be divided
by both 4 and 6 evenly.

Sometimes, the LCD isn’t quite that easy to find. In such cases, we have a
special rule for finding the LCD and then adding (or subtracting) the fractions.

3 7
Add = + 10 ﬁ
First, we find the LCD by factoring the denominators. Remember, a prime is a
number that is divisible only by 1 and itself, such as 2, 3, 5, 7, 11, 13, 17, and 19.
We can factor any whole number into a product of primes.

: 6=2-3
Factor denominators;
line up common factors 10 =2 - 5
18=2-3- -3
6-52-3-®00Q
Fill in missing factors
10-52-®-5-Q
18-52-3-®-3
I

Multiply primes from each
column to get LCD

LCD=2-3-5-3=90

Now we have that the LCD = 90. We can also use the numbers above to help
us add the fractions.

Multiply old numerators
by missing factors

Add numerators

1_1-&:0® _I15
6 9% 9%
3_ 300 _27
0 9% 9%
7_1-0 35
18 90 E

77

90

Sec. 1-1 / Fractions 7



Let us summarize this procedure in the following rule.

To find the LCD ahd add (or subtract) fractions:

1. Factor all the denominators into primes.

2. Line up the common primes in columns, with unlike primes in
different columns.

3. Fill in the missing factors in each column.
(Circle these factors for later use.)

4. Bring down a prime from each column. The product is the
LCD.

S. For each of the fractions, multiply the old numerator by the
missing (circled) factors for that denominator.

6. Add (or subtract) the numerators.

3 1 7
Problem Add § + —]—2' + E

ANSWER  We use the rule given above.

Factor denominators;
line up common factors

-5
852:2-2-0-®
Fill in missing factors 12-52-2-0-3-0®
2052-2-@Q-0Q:-5
P ld ol
Multiply primes from each p— _
column to get LCD LCD=2-2-2-3-5=120
3300 _4
8 120 120
Multiply old numerators i = 1 @@ — ﬂ
by missing factors 12 120 120
7 _170Q_42
20 120 120
97
Add numerators 120
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