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PREFACE

Interest, insurance, mortgage, sales tax—you have probably heard these
terms; but do you know what they mean? Which of these are a consideration
in your life?

Whether it's reconciling a bank statement, making payments on a car, or
buying stocks from a major corporation, business math is prevalent in almost
everyone's life. Therefore, it is important to learn the principles of business
math in order to make informed decisions about your personal and
professional life.

This text has been developed to make the study of business math
comprehensive and interesting. It combines real-life applications of business
math with easy-to-comprehend instruction and analysis. The best way to learn
business math is to solve problems, and this text has been structured to
provide ample practice with a wide variety of problems. For each concept
presented, a model problem demonstrates how the solution is reached. Then
you are asked to apply your skills to solve a similar problem on your own.
There are several of these problems throughout each chapter to provide
immediate practice and feedback. By working these problems, as well as the
applications at the end of each chapter, you will discover the basics of
business mathematics and how to apply the concepts in this book to your life.

FEATURES

This text contains several features and tools to help you learn business math:

Unit Introduction
A brief introduction presents the topics that will be covered within the
unit. The units are broken down into different types of business
mathematics, such as marketing mathematics, and accounting and
financial mathematics.

Chapter Performance Objectives
Each chapter begins with objectives that state the learning benchmarks
and standards established for each chapter.

Marginal Notes
Terms and concepts that may be unfamiliar are explained in the margin
to help build vocabulary and conceptual understanding

Model Problems

Following each concept within a chapter, a model problem is worked
out to illustrate how the solution is reached.
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Apply Your Skills
Following the Model Problems within a chapter, Apply Your Skills
exercises provide an immediate opportunity to solve problems related
to each topic.

Performance Applications
At the end of each chapter, drill-and-practice problems provide ample
practice solving the chapter problems.

Chapter Practice Tests
At the end of each chapter is a sample test to provide additional
practice solving the chapter problems.

Connections
Connections exercises ask questions about real-life documents, such as
USA Today charts, to demonstrate everyday uses for business math.

Decisions
Decisions exercises require you to make effective business and
financial decisions.

Chapter Reviews and Quick References

A review appears at the end of each chapter that highlights key points,
formulas, examples, and page references.

Communications
Communications exercises appear at the end of each unit and teach you
how to communicate and comprehend the language of business math.

Unit Self Tests

At the end of each unit is a sample test to provide additional practice
solving the problems contained in the unit.

STUDENT SUPPLEMENTS

Student Solutions Manual
Solutions to end-of chapter Performance Applications, and
Connections, Decisions, and Communications problems are given for
student reinforcement.

Electronic Calculator
An electronic calculator is included with the textbook for use when
solving business math problems

The Net Effect
The Net Effect is a software program designed to provide authentic
practice in business math. You are invited to complete real-life business
math tasks as an employee in a retail music store. The tasks take place
in several areas of the business and involve a variety of business
documents. This program is available on 3.5" disks and CD-ROM.
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The growth of microcomputers has made the processing of numerical data

even more important than in the past. This equipment can process millions of

values in a few seconds. Ironically, however, the electronic equipment in use
today makes the study of business mathematics more essential than ever. To
use the equipment effectively, you must first understand business
mathematical procedures.

Although business mathematics applications require very precise results,
computations are often logical and fairly easy to learn. Most problems result
not from a lack of knowledge, but from a lack of attention to details, which
then causes errors. Several factors can contribute to increased accuracy, as
illustrated in Figure 1.1.

Accuracy

Factors

Proper Speed Results

Accuracy
Addition

Checks

Placement Estimation

Figure 1.1 Accuracy Factors

PLACE VALUE

From prehistoric times to the present, people have used symbols to represent
quantities. The Romans used seven letters to express numerical values,

whereas the Egyptians used symbols. Most modern countries use the decimal
number system, which is based on the ten digits 0, 1, 2, 3, 4, 5, 6, 7, 8, and 9.

Electronic calculators and computers use the decimal system to process
numerical values. The value of each digit depends on its place in relation to
the decimal point. Each number place has a value ten times greater than the
number place to its right. For example, 40 is ten times greater than 4, and 400
is 10 times greater than 40.

Number place determines a number’s actual value. Figure 1.2 shows the
values of various positions to the left and right of the decimal point.

ADDITION AND SUBTRACTION

Place value

is a system
whereby the
position of the
digit determines
its value.

The value is
determined by
the position
relative to the
decimal point.
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HUNDRED BILLIONS
TEN BILLIONS
BILLIONS
HUNDRED MILLIONS
TEN MILLIONS
MILLIONS
HUNDRED THOUSANDS
TEN THOUSANDS
THOUSANDS
HUNDREDS

TENS

ONES

TENTHS
HUNDREDTHS
THOUSANDTHS

Figure 1.2 Place Value Chart

READING VALUES
Rounding Numbers are read according to their position in the place value chatt.

provides a . . )

method to Whole numbers should be separated into groups of three digits, with a

estimate or comma separating each group. Name each group, such as millions,
determine an thousands, hundreds, units, and so forth. Begin at the left of the number and
approximate then read the numerals in each group, indicating the name as the group is

answer,

read. However, the group name units is not stated.

The decimal point is used to separate units from decimal portions of the
number. The word and is used to indicate the decimal point in reading the
number. For example, the number 2,456,208.45 is read as two million, four
hundred fifty-six thousand, two hundred eight, and forty-five
hundredths. Commas are used to separate digits into groups of three placed
from left to right. Other examples are shown in Model 1.1.

Reading numbers is especially important when communicating by telephone.
For example, a customer requesting an account balance will be misinformed
if an amount is read incorrectly.
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Reading numbers MODEL

1.1

7 read seven
214 read two hundred fourteen
12,716 read twelve thousand, seven hundred sixteen
7,204,000 read seven million, two hundred four thousand
4.2 read four and two-tenths
18.35 read eighteen and thirty-five hundredths
0.421 read four hundred twenty-one thousandths
$12.45 read twelve dollars and forty-five cents
18% read eighteen percent

Apply Your Skills

Indicate how each of the following numbers should be read.

(a) 345 ;
) 1,382 Onee 'ﬁ SANETN Q l/\)t fu 7 U ¢ ﬁ o a)/’\:{ N ,+T«7O
)
© 42584  Jown und 112(0 e »‘-Ltqu K S0l Wﬂc{ A 1)/\ l(/o
> ) U\ ”7/
(@ $27.53 é(ﬁu "i/tx PLITLEN e 5 Al IR (0
(e 14.2% /(\ W@ e p‘m Lo E/‘\)‘»”Q ;L.), IS
INCREASING SPEED BY GROUPING
Speed is important in making mathematical computations by hand. One way
to add numbers quickly is to identify groupings of two or more numbers that
total 10, because addition in groups of 10 is relatively fast. See Model 1.2.
L MODEL
Addition in groups of 10 1.2
1
) e 0 ”
10 Group digits in
9 0 multiples of 10.

Apply Your Skills

Which values should be grouped to speed addition for the following addition
problem? -
a

©)

N O BN
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Practice makes grouping values easier and increases speed in manual
addition. When a calculator or computer is used, the numbers should be
entered in order without grouping because the values are recorded into
memory as they are entered from the keyboard.

In Model 1.3, group the numbers from top to bottom as you add. To check
the accuracy of your answer, add the numbers again by grouping the values
from bottom to top. If you obtain the same answer twice, you can be
reasonably certain that the answer is correct. Even when using a calculator,
performing the addition twice is always recommended.

MODEL
13

Add the digits
two times to
assure the same
answer for
qccuracy.

Compare the
estimated
answer with the
computed
answer.

Checking the accuracy of addition

788 763
272 124
835 343
125 768
988 132
3,008 2,130
Apply Your Skills

Check the accuracy of the following addition problem. What is the correct
answer?

1.243

302
3.428
8.319

INCREASING ACCURACY BY ROUNDING

A second way to increase accuracy is to estimate the answer first and then
compare the estimated answer with the computed answer to see if they are
similar. To estimate, round the numbers to a specific digit, such as the
hundreds place or the tenths place.

In rounding to the hundreds place, for example, if the digit that was in the
tens place is 5 or more, increase the digit in the hundreds place by 1.
Otherwise, the digit in the hundreds place is unchanged. Then convert all
digits to the right of the hundreds place to zeros. Model 1.4 illustrates typical
rounding of numbers.



Rounding is designed to make it easier to estimate or approximate the actual

answer. The procedure for rounding values is fairly easy, as illustrated below.

To see how these rounding procedures work in practice, the value 4,867 is
rounded to the thousands position.

For an example involving a decimal value, assume that the value 4.638 is
rounded to the tenths position. The rounding procedures used above can be
repeated.

After rounding, zeros to the far right of the decimal point are usually
dropped. For example, 8.65 rounds to 8.7.

ADDITION AND SUBTRACTION
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MODEL Rounding values
14
46 rounded to tens 50
342 rounded to hundreds 300
562 rounded to hundreds 600
3,728 rounded to thousands 4,000
8.65 rounded to tenths 8.7
29.42 rounded to tenths 29.4
9.236 rounded to hundredths 9.24
8.923 rounded to hundredths 8.92
5.34% rounded to tenths 5.3%
$4.55 rounded to dollars $5.00
Apply Your Skills
Round each of the following numbers as indicated.
(a) 379 rounded to hundreds 45O
(b) 2,701 rounded to thousands Chiea)
(c) 8.28 rounded to tenths % 2
(d) 4.2519  rounded to hundredths L a5
(e) $27.58 rounded to dollars 2 %/ DO

Perform the exercise in Model 1.5 to determine if your answer equals the
answer given. First, compute the exact answer. Then compute the estimated
answer to see if they are close.

Model 1.5 shows that the estimated answer is close to the exact answer. If the
estimated answer is much different from the computed exact answer, the
numbers should be added again.
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Rounding answers: Whole numbers MODEL
1.5
Exact Rounded to hundreds
345.28 300 ; ;
450,38 500 Rounding procedures:
2,562.36 2,600 1. Identify digit for
650.00 700 rounding.
4,008.02 4,100
_____________________________________________________________________________ 2. Round up if digit to
‘ . the right is 5 or
Apply Your Skills more. Otherwise,

Estimate the following solution by rounding each of the values to hundreds. What

do not change.
are the (a) exact and (b) estimated solutions?

3. All digits to right of

348 identified digit are
2,479 changed to zeros
(except for
620

decimal values).
570

Rounding can also be used to estimate the answer in adding decimal values,
as shown in Model 1.6.

The estimated answer is reasonably close to the exact answer. This
comparison is another way to ensure that computations are accurate.

Rounding answers: Decimails MODEL

1.6

Exact Rounded to tenths
435 4.4
10.57 10.6
5.26 5.3
20.18 20.3
Apply Your Skills

What are the (@) exact and (b) estimated (rounded to tenths) solutions for the
following addition problem?

5.76

2.23
14.21
10.79
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Numbers are
often arranged

ADDING FIGURES HORIZONTALLY

In hand calculations, horizontal addition is more difficult because the
numbers are not aligned vertically for ease of reading. As in vertical addition,

horizontally on add the digits in the ones place first, then the digits in the tens place, and so
business reports. on. With a calculator, of course, horizontal addition is as easy as vertical
addition. Model 1.7 demonstrates horizontal addition.
MODEL Horizontal addition
1.7
145 + 25 + 68 = 8 (carry 1 to tens place)
Horizontal

10

addition is best 145 + 25 + 68 = 3 8 (carmy 1 to hundreds place)
performed with a
eglauiaer, 145 + 25 + 68 = Bl Cig
Apply Your Skills
Compute the solutions to the following addition problems. Check your answers by
adding values vertically and horizontally.
234 + 75 + 204 = (@
27 + 102 + 82 = )
103 + 87 + 102 = ©
@
The accuracy of horizontal addition can be checked by adding the values
horizontally and vertically as shown in Model 1.8. The sum of the vertical
totals and the sum of the horizontal totals should be the same if all individual
sums have been added correctly.
MODEL Checking horizontal addition
1.8

42 + 36 + 45 = 123
32 + 18 + 19 = 69
W e e R TS e
109 + 70 + 96 = 275

You may now complete Performance Applications 1.1 and 1.2.
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SUBRACTION

Finding the difference between two values is often necessary in business and
personal applications. As shown in Model 1.9, the number subtracted is called
the subtrabend, the number subtracted from is the minuend, and the
resulting answer is the difference.

Components of subtraction

$4,274.45 Minuend
= 4,121.28 Subtrahend
$3,153.17 Difference (Remainder)

Apply Your Skills

Donald Quinn’s account with the bank had a $2,519.45 balance. He withdrew
$57.37 from the account. What was the balance after the withdrawal?

PROOF IN SUBTRACTION

Subtraction is the opposite of addition. Therefore, you can check or prove the
accuracy of subtraction by adding the difference to the subtrahend to see if
the resulting sum equals the minuend. You can check the subtraction in
Model 1.9 by adding $1,121.28 + 3,153.17 = $4,274.45.

HORIZONTAL SUBTRACTION

Accounting records, journals, invoices, and charge account statements are often
written in a horizontal format, as in 24 - 13 = 11. This horizontal arrangement
makes it more difficult to align decimal points, as in 2.189 - 1.2 = 989, but the
method used for horizontal subtraction is the same as for vertical subtraction.

ROUNDING ANSWERS IN SUBTRACTION

Estimating answers is also useful in subtraction. The procedure for rounding
is like the one used for addition, discussed in Chapter 1. The subtrahend and
minuend should be rounded to the same place, for example, tens or
hundreds, as shown in Model 1.10.

Notice that the estimated answer is reasonably close to the actual answer.
This is another safeguard to obtain the correct answer. Estimating becomes
even more important when using a calculator because merely striking a
wrong key can result in an error. Estimating fairly simple computations can be
done mentally.

MODEL
1.9

11



