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FROM MOTIVATION TO MASTERY

Brechner’s accessible and engaging style 

begins with a business-oriented review of basic 

math operations, including whole numbers, 

fractions, and decimals. After students master 

these operations, they move to basic equations 

and their use in solving business problems. These 

tools form a strong foundation enabling students 

to succeed as they study the wide range of 

business math topics presented in subsequent 

chapters.

REFLECTING THE LATEST  

IN REAL BUSINESS

Brechner incorporates numerous realistic and 

current problems that are designed to develop 

problem-solving and critical thinking skills.

•	 Coverage of personal finances addresses the 

newest ways to manage finances,  including 

online bills and banking, debit cards, and 

 e-management of accounts.

• Realistic business and government forms, 

checks, bank statements, financial state-

ments, credit card statements, and invoices 

are featured throughout.

• Stock, bond, and mutual fund tables are 

taken from The Wall Street Journal Online.

Contemporary Mathematics, 8e  
Real Business. Real Math. Real Life.

Contemporary  

Mathematics, 8e 

 helps students overcome  

math anxiety and confidently 

master key business and  

mathematics  

concepts!

Chapter 8 • markUp and markdoWn

MARKUP BASED ON COST

Determining an appropriate selling price for a company’s goods or services is an extremely 

important function in business. The price must be attractive to potential customers, yet suf-

ficient to cover expenses and provide the company with a reasonable profit.

In business, expenses are separated into two major categories. The first is the cost of 

goods sold. To a manufacturer, this expense would be the cost of production; to a wholesaler 

or retailer, the expense is the price paid to a manufacturer or distributor for the merchandise. 

The second category includes all the other expenses required to operate the business, such 

as salaries, rent, utilities, taxes, insurance, advertising, and maintenance. These expenses are 

known as operating expenses, overhead expenses, or simply overhead.

The amount added to the cost of an item to cover the operating expenses and profit is 

known as the markup, markon, or margin. It is the difference between the cost and the sell-

ing price of an item. Markup is applied at all levels of the marketing channels of distribution. 

This chapter deals with the business math applications involved in the pricing of goods and 

services.

UNDERSTANDING AND USING THE RETAILING  
EQUATION TO FIND COST, AMOUNT  
OF MARKUP, AND SELLING PRICE OF AN ITEM

The fundamental principle on which business operates is to sell goods and services for a 

price high enough to cover all expenses and provide the owners with a reasonable profit. The 

formula that describes this principle is known as the retailing equation. The equation states 

that the selling price of an item is equal to the cost plus the markup.

Selling price = Cost + Markup

Using the abbreviations  for cost,  for markup, and  for selling price, the formula 

8-1

cost of goods sold The cost of the 

 merchandise sold during an  operating 

period. One of two major expense 

 categories of a business.

operating expenses, or overhead 
All business expenses, other than cost of 

 merchandise, required to operate a business, 

such as payroll, rent, utilities, and insurance.

markup, markon, or margin The 

amount added to the cost of an item to 

cover the  operating expenses and profit. 

It is the  difference between the cost and 

the selling price.

retailing equation The selling price 

of an item is equal to the cost plus the 

markup.

S E C T I O N  I 8

STEP INTO THE REAL BUSINESS WORLD

Brechner’s unique modular approach breaks each chapter into 

separate learning components, allowing you to customize 

the material and order of coverage to meet the specific learning 

needs of your students.

ENHANCE STUDENT LEARNING

Delivering both assessment and instruction, CengageNOW™  

delivers robust course management along with powerful 

assessment and instructional components. These components 

include pre-tests which generate a personalized study plan 

complete with step-wise interactive guide problems and videos 

by author George Bergeman. Assessment and instruction is 

further facilitated by algorithmic review exercises, algorithmic 

problems tied to each objective (complete with step-by-step 

solutions), and a full-featured test bank.
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END-OF-CHAPTER FEATURES

• A Chapter Summary Chart provides a compre-

hensive review of each performance  objective. 

The chart emphasizes important chapter 

 concepts, steps, formulas, and illustrative 

 examples with worked-out solutions.

Additional Features and Tools Further 
Prepare Students for the Real World

Chapter sUmmary

CHAPTER SUMMARY

Section I: Solving Basic Equations

Topic Important Concepts Illustrative Examples

Solving Equations 

for the Unknown and 

Proving the Solution

Performance Objective 

5-2, Page 125

To solve equations, we must move or transpose all 

the unknowns to one side and isolate all the knowns 

on the other side.

It is customary for the unknowns to be on the left 

side and the knowns to be on the right side, such as 

X = 33.

To solve for the unknown value, apply an 

inverse, or opposite, operation to both sides of the 

equation.

Operation—Opposite

Addition    Subtraction

Subtraction    Addition

Multiplication  Division

Division  Multiplication

Solve the equation R + 7 = 12

The equation indicates addition; therefore, use the 

opposite operation: subtract 7 from both sides:

R + 7 = 12

− 7 = − 7

R = 5                                                     R = 5

Solve the equation W − 4 = 30

The equation indicates subtraction; therefore, use 

the opposite operation: add 4 to both sides:

W − 4 = 30

+ 4 = + 4

W = 34                                                 W = 34

Solve the equation 3G = 18

The equation indicates multiplication; therefore, use 

the opposite operation: divide both side by 3:

3G

3
=

18

3
                                                          G = 6

Solve the equation 
T

5
= 9

The equation indicates division; therefore, use the 

opposite operation: multiply both sides by 5:

(5)
T

5
= 9(5)  T = 45

Solving Equations 

Containing multiple 
operations

Operation order for solving equations: To solve Solve the equation = 51

occurs more than once

Writing expressions 

CONCEPT REVIEW

1. The retailing equation states that the selling price is equal to the 

_______ plus the _______. (8-1)

2. In business, expenses are separated into two major categories. The 

cost of _______ sold and _______ expenses. (8-1)

3. There are two ways of expressing markup as a percent: based on 

_______ and based on _______ _______. (8-2)

4. Write the formula for calculating the selling price when markup is 

based on cost. (8-3)

5. To calculate cost, we divide the _______ price by 100% plus the 

percent markup based on cost. (8-4)

6. The percent markup based on selling price is equal to the _______ 

divided by the selling price. (8-5)

7. When markup is based on selling price, the _______ price is the 

base and represents _______  percent. (8-6)

8. We use the formula for calculating _______ to find the most a 

retailer can pay for an item and still get the intended markup. (8-7)

9. To convert percent markup based on cost to percent markup based 

on selling price, we divide percent markup based on cost by 100% 

_______ the percent markup based on cost. (8-8)

10. To convert percent markup based on selling price to percent markup 

based on cost, we divide percent markup based on selling price by 

100% _______ the percent markup based on selling price. (8-8)

11. A price reduction from the original selling price of merchandise is 

called a(n) _______. (8-9)

12. Write the formula for calculating the sale price after a markdown. 

(8-10)

13. In calculating a series of markups and markdowns, each calcula-

tion is based on the previous _______ price. (8-11)

14. Products that have a certain shelf life and then no value at all, 

such as fruit, vegetables, flowers, and dairy products, are known 

as _______ _______. (8-12)

ConCept revieW

• Concept Review fill-in questions test students’ 

comprehension of the basic concepts and important 

vocabulary of each chapter.

Also at the end of each chapter…

• An Assessment Test includes exercises with 

 multiple parts that build on previous answers and 

 previously-learned material to encourage critical 

thinking and problem-solving.

• A Collaborative Learning Activity provides 

 practice working in teams while enhancing students’ 

 comprehension of the chapter topics and their 

 relevance in real-world scenarios.

SUPPLEMENTAL TOOLS FOR STUDENTS

• Jump Start Solutions provide worked-out solutions to 

the first question in each new topic set in the section 

exercises.

• Excel® Templates corresponding to problems in the text 

are presented at three levels of difficulty.

• An Excel® Guide and Workbook helps students learn 

 spreadsheet basics.

• Author Videos (new for this edition) by George Bergeman 

accompany each objective and walk students through 

detailed step-by-step solutions to sample problems.

• A Financial Calculator Guide and Workbook provides 

 keystroke-by-keystroke instruction on using a business 

calculator.

Students access these tools by going to www.cengagebrain.com. Enter “Brechner” in the search box and select the 

appropriate text. Click the “Free Materials” tab, and then click “Access Now.”
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Special features engage students and connect business math topics to issues and concerns encountered in everyday life as well 

as in business settings.

Step into the Real Business World

IN THE BUSINESS WORLD

Useful and interesting notes provide connections 

to the real business world. Many have useful 

information to help students manage their own 

personal finance situations.

BUSINESS PROFILES

Accompanying selected exercises, photos and brief 

business-related profiles provide perspective, historical 

data, and other information to connect problems to the 

real world.

BUSINESS MATH JOURNAL

Appearing every three chapters, these pages provide 

current news items, cartoons, famous business and 

inspirational quotes, career information, and many other 

interesting facts and figures related to business topics.

 i • Understanding and Using CheCking aCCoUnts 

Writing 
a CheCk

New Federal Debit Card – The U.S. 

Treasury now provides a debit card 

that people without traditional bank 

accounts can use to access federal 

benefits such as Social Security and 

 disability payments.

Federal payments are credited to the 

cards each month, enabling users to 

make free withdrawals from ATMs in the 

government’s Direct Express network.

IN THE  
Business World

LEARNING TIPS

Helpful mathematical hints, 

shortcuts, and reminders 

enhance students’ 

understanding of the 

chapter material.

determining saLe priCe aFter a markdoWn

determining the markdoWn 
and markdoWn perCent

determining the 

seCtion iii • markdoWns, mULtipLe operations, and perishabLe goods 

Note that markdown percent calculations 

are an application of rate of decrease, 

 covered in Chapter 6.

In the percentage formula, the 

 markdown (portion) represents the 

amount of the decrease and the  original 

selling price (base) represents the 

 original amount.

Learning Tip

DOLLARS AND SENSE

This feature stimulates student curiosity with current news items 

and statistics related to chapter topics. “Dollars and Sense” provides 

students with numerous personal finance and business money tips.

 Chapter 4 • CheCking aCCoUnts

4
C H A P T E R

•	
•	
•	

 Chapter 4 • CheCking aCCoUnts

Opportunity cost is the sacrifice of 

 benefits from the next-best alternative 

when you make a financial or economic 

decision. To fully evaluate how much 

a checking account with a required 

minimum balance costs, calculate the 

opportunity cost.

Consider a bank that requires an 

average monthly balance of $1,500.  

If you can earn 3% a year in interest 

on an investment maintaining this 

 checking account means giving up 

$45 in potential interest income.

Dollars  
AND Sense
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Each chapter is broken into discrete performance objectives. For each objective, the text guides students to mastery by way of 

a carefully designed learning system that includes these components:

A Proven Step-by-step Learning 
System Powers Learning

An EXPLANATION of the topic

A STEP BOX clearly describing the 

solution steps

An EXAMPLE with a complete step-by-step 

solution

A TRY-IT EXERCISE with solution 

so students can immediately test their 

understanding

 Chapter 6 • perCents and their appLiCations in bUsiness

DETERMINING RATE OF INCREASE OR DECREASE

In calculating the rate of increase or decrease of something, we use the same percentage 

formula concepts as before. Rate of change means percent change; therefore, the rate is the 

unknown. Once again we use the formula R = P ÷ B. Rate of change situations contain an 

original amount of something, which either increases or decreases to a new amount.

In solving these problems, the original amount is always the base. The amount of change 

is the portion. The unknown, which describes the percent change between the two amounts, 

is the rate.

Rate of change (Rate) =

Amount of change (Portion)

Original amount (Base)

6-6

STEPS FOR DETERMINING THE RATE OF INCREASE OR DECREASE

STEP 1. Identify the original and the new amounts and find the difference between 

them.

STEP 2. Using the rate formula R = P ÷ B, substitute the difference from Step 1 for the 

portion and the original amount for the base.

STEP 3. Solve the equation for R. Remember, your answer will be in decimal form, 

which must be converted to a percent.

 Chapter 6 • perCents and their appLiCations in bUsiness

Finding the rate 
oF deCrease

EXAMPLE16
 Finding the rate  

oF Change

Last year Iberia Furniture had a work force of 360 employees. This year there are 504 

employees. What is the rate of change in the number of employees?

S O L U T I O N S T R A T E G Y

The key to solving this problem is to properly identify the variables. The problem asks “what is 

the rate?”; therefore, the rate is the unknown. The original amount, 360 employees, is the base. The 

difference between the two amounts, 504 − 360 = 144, is the portion. Now apply the rate formula.

R =

P

B
=

144

360
= .4 = 40%

40% Increase in employees

T R Y I T E X E R C I S E 16

Solve the following problem for the rate of increase or decrease. Round to the nearest 

tenth of a percent when necessary.

When Mike Veteramo was promoted from supervisor to manager, he received a salary increase 

from $450 to $540 per week. What was the percent change in his salary?

C H E C K  Y O U R  A N S W E R  W I T H  T H E  S O L U T I O N  O N  P A G E  1 8 2.
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2 Chapter 1 • WhoLe nUmbers

THE DECIMAL NUMBER SYSTEM: WHOLE NUMBERS

Numbers are one of the primary tools used in business. The ability to read, comprehend, and 

manipulate numbers is an essential part of the everyday activity in today’s complex business 

world. To be successful, business students should become competent and confident in dealing 

with numbers.

We will begin our study of business mathematics with whole numbers and their basic 

operations—addition, subtraction, multiplication, and division. The material in this chapter is 

based on the assumption that you have a basic working knowledge of these operations. Our 

goal is to review these fundamentals and build accuracy and speed. This arithmetic review 

will set the groundwork for our study of fractions, decimals, and percentages. Most business 

math applications involve calculations using these components.

READING AND WRITING WHOLE NUMBERS 
IN NUMERICAL AND WORD FORM

The number system most widely used in the world today is known as the Hindu-Arabic 

numeral system, or decimal number system. This system is far superior to any other for 

today’s complex business calculations. It derives its name from the Latin words decimus, 

meaning 10th, and decem, meaning 10. The decimal system is based on 10s, with the starting 

point marked by a dot known as the decimal point. The decimal system uses the 10 familiar 

Hindu-Arabic symbols or digits:

0, 1, 2, 3, 4, 5, 6, 7, 8, 9

The major advantage of our decimal system over previous systems is that the position of 

a digit to the left or right of the decimal point affects its value. This enables us to write any 

number with only the 10 single-digit numbers, 0 through 9. For this reason, we have given 

names to the places or positions. In this chapter, we work with places to the left of the decimal 

point, whole numbers. The next two chapters are concerned with the places to the right of the 

decimal point, fractions, and decimals.

When whole numbers are written, a decimal point is understood to be located on the right 

of the number. For example, the number 27 is actually

27.

The decimal point is not displayed until we write a decimal number or dollars and cents, 

such as 27.25 inches or $27.25.

1-1

decimal number system A system 

using the 10 Hindu-Arabic symbols 

0 through 9. In this place value system, 

the position of a digit to the left or right of 

the decimal point affects its value.

decimal point A dot written in a 

decimal number that separates the whole 

number part from the fractional part of 

the number.

whole numbers Any numbers 0 or 

greater that do not contain a decimal or 

fraction. Whole numbers are found to the 

left of the decimal point. Also known as an 

integer. For example, 6, 25, and 300 are 

whole numbers.

S E C T I O N  I 1

Skills you acquire in this course will 

be applied frequently in your roles as 

a consumer and a businessperson. ©
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seCtion i • the deCimaL nUmber system: WhoLe nUmbers 3

Exhibit 1-1 illustrates the first 15 places, and five groups, of the decimal number system. 

Note that our system is made up of groups of three places, separated by commas, each with 

its own name. Whole numbers start at the understood decimal point and increase in value 

from right to left. Each group contains the same three places: ones, tens, and hundreds. Note 

that each place increases by a factor of “times 10.” The group names are units, thousands, 

millions, billions, and trillions.

E X H I B I T 1 -1
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Trillions Billions Millions Thousands Units

Whole numbers with four digits may 

be written with or without a comma. 

For example, 3,400 or 3400 are both 

correct.

Learning Tip

In text, large numbers, in the millions 

and greater, may be easier to read by 

writing the “zeros portion” in words. For 

example, 44,000,000,000,000 may be 

written as 44 trillion.

IN THE 
Business World

EXAMPLE1 ReADing AnD WRiting  
WhoLe nUmbers

Read and write the following whole numbers in numerical and word form.

a. 14296 b. 560

c. 2294857 d. 184910

e. 3004959001 f. 24000064

S O L U T I O N S T R A T E G Y

Following the steps above, we insert the commas to mark the groups, then read and write the 

numbers from left to right.

Number Numerical Form Word Form

a. 14296 14,296 fourteen thousand, two hundred ninety-six

b. 560 560 five hundred sixty

c. 2294857 2,294,857 two million, two hundred ninety-four  

thousand, eight hundred fifty-seven
d. 184910 184,910 one hundred eighty-four thousand, nine 

hundred ten
e. 3004959001 3,004,959,001 three billion, four million, nine hundred 

fifty-nine thousand, one
f. 24000064 24,000,064 twenty-four million, sixty-four

STEPS  FoR ReADing AnD WRiting Whole nuMbeRS

SteP 1. Beginning at the right side of the number, insert a comma after every three 

digits to mark the groups.

SteP 2. Beginning from left to right, name the digits and the groups. The units group 

and groups that have all zeros are not named.

SteP 3. When writing whole numbers in word form, the numbers from 21 to 99 are 

hyphenated, except for the decades (e.g., thirty). For example, 83 would be 

written as eighty-three.

Note:  The word and should not be used in reading or writing whole numbers. It represents 

the decimal point and will be covered in Chapter 3.
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4 Chapter 1 • WhoLe nUmbers

ROUNDING WHOLE NUMBERS TO A SPECIFIED  
PLACE VALUE

In many business applications, the use of an approximation of an exact number may be more 

desirable than using the number itself. Approximations, or rounded numbers, are easier to 

refer to and remember. For example, if a grocery store carries 9,858 items on its shelves, 

you would probably say that it carries 10,000 items. If you drive 1,593 miles, you would 

say that the trip is 1,600 miles. Another rounding application in business involves money. If 

your company has profits of $1,302,201, you might refer to this exact amount by the rounded 

number $1,300,000. Money amounts are usually rounded to the nearest cent, although they 

could also be rounded to the nearest dollar.

Rounded numbers are frequently used to estimate an answer to a problem before that 

problem is worked. Estimation approximates the exact answer. By knowing an estimate of 

an answer in advance, you will be able to catch many math errors. When using estimation to 

prework a problem, you can generally round off to the first (i.e., the leftmost) digit, which is 

called rounding all the way.

Once you have rounded to the first digit, perform the indicated math procedure. This can 

often be done quickly and will give you a ballpark or general idea of the actual answer. In the 

example below, the estimated answer of 26,000 is a good indicator of the “reasonableness” 

of the actual answer.

Original Calculation

Estimated Solution  

(rounding all the way) Actual Solution

19,549

+ 6,489

20,000

+ 6,000

26,000

19,549

+ 6,489

26,038

If, for example, you had mistakenly added for a total of 23,038 instead of 26,038, your 

estimate would have immediately indicated that something was wrong.

1-2

rounded numbers Numbers that 

are approximations or estimates of exact 

numbers. For example, 50 is the rounded 

number of the exact number 49.

estimate To calculate approximately the 

amount or value of something. The num-

ber 50 is an estimate of 49.

rounding all the way A process of 

rounding numbers to the first (i.e., the left-

most) digit. Used to prework a problem to 

an estimated answer. For example, 2,865 

rounded all the way is 3,000.

T R Y I T E X E R C I S E 1

Read and write the following whole numbers in numerical and word form.

a. 49588 b. 804 c. 1928837

d. 900015 e. 6847365911 f. 2000300007

C H E C K  Y O U R  A N S W E R S  W I T H  T H E  S O L U T I O N S  O N  P A G E  2 4.

STEPS 
 FoR RounDing Whole nuMbeRS  
to A SpeciFieD plAce vAlue

SteP 1.   Determine the place to which the number is to be rounded.

SteP 2a.    If the digit to the right of the place being rounded is 5 or more, increase the 

digit in that place by 1.

SteP 2b.    If the digit to the right of the place being rounded is 4 or less, do not change 

the digit in the place being rounded.

SteP 3.   Change all digits to the right of the place being rounded to zeros.

Dollars  
AND Sense

Pricey Diplomas
In the past three decades, college

costs1 have increased more than

sevenfold at private schools and

sixfold at public ones.

1. Figures include tuition, fees, and room and

board and are not adjusted for inflation.

Source: The College Board

Private four-year

Public (in-state) four-year

2008–09

$14,333

$34,132

2014–15

$18,943

$42,419

1998–99

$7,769

$20,462

1988–89

$4,455

$11,660

1978–79

$2,145

$4,610

Copyright 2017 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 

Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



seCtion i • the deCimaL nUmber system: WhoLe nUmbers 5

REVIEW EXERCISES

Read and write the following whole numbers in numerical and word form.

Number Numerical Form Word Form

1. 22938 22,938 Twenty-two thousand, nine hundred thirty-eight

2. 1573

3. 184

4. 984773

5. 2433590

6. 49081472

1 S E C T I O N  I

EXAMPLE2 roUnding WhoLe  
nUmbers

Round the following numbers to the indicated place.

a. 1,867 to tens b. 760 to hundreds

c. 129,338 to thousands d. 293,847 to hundred thousands

e. 97,078,838,576 to billions f. 85,600,061 all the way

S O L U T I O N S T R A T E G Y

Following the steps on page 4, locate the place to be rounded, use the digit to the right of that place 

to determine whether to round up or leave it as is, and change all digits to the right of the place 

being rounded to zeros.

Place  

Indicated

Rounded  

Number

a. 1,867 to tens 1,867 1,870

b. 760 to hundreds 760 800

c. 129,338 to thousands 129,338 129,000

d. 293,847 to hundred thousands 293,847 300,000

e. 97,078,838,576 to billions 97,078,838,576 97,000,000,000

f. 85,600,061 all the way 85,600,061 90,000,000

T R Y I T E X E R C I S E 2

Round the following numbers to the indicated place.

C H E C K  Y O U R  A N S W E R S  W I T H  T H E  S O L U T I O N S  O N  P A G E  2 4.

a. 51,667 to hundreds

d. 59,561 all the way e. 14,657,000,138 to billions f. 8,009,070,436 to ten millions

b. 23,441 to tens c. 175,445,980 to ten thousands
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6 Chapter 1 • WhoLe nUmbers

Write the following whole numbers in numerical form.

 7. One hundred eighty-three thousand, six hundred twenty-two 183,622

 8. Seven million, sixty-one thousand, ten

 9. According to Globo’s G1 website, expenses in preparation for the 2014 

World Cup in Brazil reached forty billion dollars. Write this number in 

numerical form.

Match the following numbers in word form with the numbers in numerical form.

 10. One hundred two thousand, four hundred seventy b a. 12,743

 11. One hundred twelve thousand, seven hundred forty-three b. 102,470

 12. Twelve thousand, seven hundred forty-three c. 11,270

 13. Eleven thousand, two hundred seventy d. 112,743

 14. According to NCR Corporation, retailers in America generate 228,700,000 

pounds of paper receipts per year. Write this number in word form.

Round the following numbers to the indicated place.

15. 1,757 to tens 1,760

16. 32,475 to thousands

17. 812,461 to hundreds

18. 559,443 to ten thousands

19. 25,812,922 to millions

20. 45,699 all the way

21. 1,325,669,226 to hundred millions

22. 23,755 all the way

23. According to the American Wind Energy Association, Texas has  

the highest operating wind capacity, 8,797 megawatts. Iowa is  

second with 3,053 megawatts capacity.

a. Write each of these numbers in word form.

b. Round each of these numbers to the nearest hundred.

24. According to the Financial Times, in a recent recession, outstanding  

consumer credit in the United States fell to $2,460,000,000,000— 

the seventh straight monthly decline. Most of the drop came as a  

result of consumers paying down revolving debt  

such as credit cards.

a. Write this number in word form.

b. Round this number to the nearest hundred billion.
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BUSINESS DECISION: UP OR DOWN?

25. You are responsible for writing a monthly stockholders’ report about your company. Your boss 

has given you the flexibility to round the numbers to tens, hundreds, thousands, and so on, or not 

at all, depending on which is most beneficial for the company’s image. For each of the following 

monthly figures, make a rounding choice and explain your reasoning.

a. 74,469—number of items manufactured

b. $244,833—your department’s net sales for the month

c. 5,648—defective items manufactured

d. $649,341—total company profit

e. 149 new customers

ADDITION AND SUBTRACTION OF WHOLE NUMBERS

Addition and subtraction are the most basic mathematical operations. They are used in almost 

all business calculations. In business, amounts of things or dollars are often combined or 

added to determine the total. Likewise, subtraction is frequently used to determine an amount 

of something after it has been reduced in quantity.

ADDING WHOLE NUMBERS  
AND VERIFYING YOUR ANSWERS

Addition is the mathematical process of computing sets of numbers to find their sum, or total. 

The numbers being added are known as addends, and the result or answer of the addition is 

known as the sum, total, or amount. The “+” symbol represents addition and is called the 

plus sign.

1,932  addend

2,928  addend

+ 6,857  addend

11,717  total

1-3

addition The mathematical process of 

 computing sets of numbers to find their 

sum, or total.

addends Any of a set of numbers 

being added in an addition problem. For 

example, 4 and 1 are the addends of the 

addition  problem 4 + 1 = 5.

sum, total, or amount The result or 

answer of an addition problem. The number 

5 is the sum, or total, of 4 + 1 = 5.

plus sign The symbol “+” representing 

addition.STEPS  FoR ADDing Whole nuMbeRS

SteP 1. Write the whole numbers in columns so that you line up the place values—

units, tens, hundreds, thousands, and so on.

SteP 2. Add the digits in each column, starting on the right with the units column.

SteP 3. When the total in a column is greater than nine, write the units digit and carry 

the tens digit to the top of the next column to the left.

S E C T I O N  I I1

veriFying addition 
Generally, when adding the digits in each column, we add from top to bottom. An easy and 

commonly used method of verifying your addition is to add the numbers again, but this time 

from bottom to top. By adding the digits in the reverse order, you will reduce the chance of 

making the same error twice.

For illustrative purposes, addition verification will be rewritten in reverse. In actuality, 

you do not have to rewrite the numbers; just add them from bottom to top. As mentioned 

earlier, you will achieve speed and accuracy with practice.

Once you become proficient at verifying 

addition, you can speed up your 

addition by recognizing and combining 

two numbers that add up to 10, such as 

1 + 9, 2 + 8, 6 + 4, and 5 + 5. After you 

have mastered combining two numbers, 

try combining three numbers that add 

up to 10, such as 3 + 3 + 4, 2 + 5 + 3, 

and 4 + 4 + 2.

Learning Tip

seCtion ii • addition and sUbtraCtion oF WhoLe nUmbers 7
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8 Chapter 1 • WhoLe nUmbers

Addition Verification

8

3

+ 6

17

6

3

+ 8

17

a Word aboUt Word probLems 
In business math, calculations are only a part of the story! Most importantly, business math 

requires the ability to (1) understand and analyze the facts of business situations, (2) determine 

what information is given and what is missing, (3) decide what strategy and procedure is 

required to solve for an answer, and (4) verify your answer. Business application word 

 problems are an important part of each chapter’s subject matter. As you progress through the 

course, your ability to analyze and solve these business situations will improve. Now start 

slowly and relax!

EXAMPLE3 adding WhoLe  
nUmbers

Add the following sets of whole numbers. verify your answers by adding in reverse.

a. 40,562

29,381

+ 60,095

b. 2,293 + 121 + 7,706 + 20 + 57,293 + 4

c. Galaxy Industries, a furniture manufacturing company, has 229 employees in the design and cut-

ting department, 439 employees in the assembly department, and 360 employees in the finishing 

department. There are 57 warehouse workers, 23 salespeople, 4 bookkeepers, 12 secretaries, 

and 5 executives. How many people work for this company?

S O L U T I O N S T R A T E G Y

a.  Step 1.  Write the numbers in columns so that the place values line up. In this 

example, they are already lined up.

Step 2. Add the digits in each column, starting with the units column.

Units column: 2 + 1 + 5 = 8  Enter the 8 under the units column.

Tens column: 6 + 8 + 9 = 23  Enter the 3 under the tens column

 and carry the 2 to the hundreds column.

Hundreds column: 2 + 5 + 3 + 0 = 10  Enter the 0 under the 

  hundreds column and carry the 1 to the thousands column.

Thousands column: 1 + 0 + 9 + 0 = 10  Enter the 0 under the 

  thousands column and carry the 1 to the ten thousands column.

Ten thousands column: 1 + 4 + 2 + 6 = 13  Enter the 3 under the 

 ten thousands column and the 1 under the hundred thousands column.

 b. 

40,562

29,381

+ 60,095

130,038

Verification:

60,095

29,381

+ 40,562

130,038

Addition Verification

2,293

121

7,706

20

57,293

+  4

67,437

4

57,293

20

7,706

121

+ 2,293

67,437

Addition Verification

229

439

360

57

23

4

12

+ 5

1,129

5

12

4

23

57

360

439

+ 229

1,129

c. 

Basic math proficiency without 

calculators is important. Calculators are 

not permitted on most employment 

tests and Civil Service exams.

IN THE  
Business World
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SUBTRACTING WHOLE NUMBERS  
AND VERIFYING YOUR ANSWERS

Subtraction is the mathematical computation of taking away, or deducting, an amount from 

a given number. Subtraction is the opposite of addition. The original or top number is the 

minuend; the amount we are subtracting from the original number is the subtrahend; and 

the answer is the difference (sometimes called the “remainder” although “difference” is 

 preferred). The “−” symbol represents subtraction and is called the minus sign.

2,495 minuend

− 320 subtrahend

2,175 difference

1-4

subtraction The mathematical process 

of taking away, or deducting, an amount 

from a given number.

minuend In subtraction, the original 

number. The amount from which another 

number, the subtrahend, is subtracted. 

For example, 5 is the minuend of the 

 subtraction problem 5 − 1 = 4.

subtrahend The amount being taken or 

 subtracted from the minuend. For example, 

1 is the subtrahend of 5 − 1 = 4.

difference The number obtained when 

one number is subtracted from another. 

The answer or result of subtraction. For 

example, 4 is the  difference of 5 − 1 = 4.

minus sign The symbol “−” representing 

subtraction.

T R Y I T E X E R C I S E 3

Add the following sets of whole numbers and verify your answers.

STEPS  FoR SubtRActing Whole nuMbeRS

SteP 1. Write the whole numbers in columns so that the place values line up.

SteP 2. Starting with the units column, subtract the digits.

SteP 3. When a column cannot be subtracted, you must “borrow” a digit from the 

column to the left of the one you are working in.

a. 39,481

5,594

+ 11,029

b. 6,948 + 330 + 7,946 + 89 + 5,583,991 + 7 + 18,606

c. Anthony’s Italian Restaurant served 183 meals on Monday, 228 meals on Tuesday, 281 meals 

on Wednesday, 545 meals on Thursday, and 438 meals on Friday. On the weekend, it served 

1,157 meals. How many total meals were served that week?

C H E C K  Y O U R  A N S W E R S  W I T H  T H E  S O L U T I O N S  O N  P A G E  2 4.

veriFying sUbtraCtion
An easy and well-known method of verifying subtraction is to add the difference and the 

subtrahend. If you subtracted correctly, this total will equal the minuend.

   Subtraction         Verification    

200  minuend

− 50  subtrahend

150  difference

150  difference

+ 50  subtrahend

200  minuend

EXAMPLE4 sUbtraCting WhoLe  
nUmbers

Subtract the following whole numbers and verify your answers.

a.  4,968

− 192

b. 189,440 – 1,347

c. On Monday morning, Appliance Depot had 165 microwave ovens in inventory. During the 

week, the store had a clearance sale and sold 71 of the ovens. How many ovens remain in 

stock for next week?

seCtion ii • addition and sUbtraCtion oF WhoLe nUmbers 9
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10 Chapter 1 • WhoLe nUmbers

REVIEW EXERCISES

Add the following numbers.

S O L U T I O N S T R A T E G Y

a.   Write the numbers in columns so that the place values are lined up. In this 

problem, they are already lined up.

Starting with the units column, subtract the digits.

Units column: 8 – 2 = 6. Enter the 6 under the units column.

Tens column: 6 – 9 can’t be subtracted, so we must borrow a digit, 10, from 

   the hundreds column of the minuend. This reduces the 9 to an 8 and gives

   us a 10 to add to the 6, making it 16.

Now we can subtract 9 from 16 to get 7. Enter the 7 under the tens column.

Hundreds column: 8 – 1 = 7. Enter the 7 under the hundreds column.

Thousands column: This column has no subtrahend, so just bring down the 4 

   from the minuend to the answer line. 

4,968

− 192

4,776

Verification:

4,776

+ 192

4,968

T R Y I T E X E R C I S E  4

Subtract the following whole numbers and verify your answers.

c. Subtraction Verification

165

− 71

94

94

+ 71

165

b. Subtraction Verification

189,440

− 1,347

188,093

188,093

+ 1,347

189,440

a.  98,117

− 7,682

b. 12,395 − 5,589

c. Joe Montgomery has $4,589 in his checking account. If he writes a check for $344, how much 

will be left in the account?

C H E C K  Y O U R  A N S W E R S  W I T H  T H E  S O L U T I O N S  O N  P A G E  2 4.

1S E C T I O N  I I

1. 45

27

+ 19

91

2. 548

229

4,600

+ 62,660

3. 339

1,236

5,981

3,597

+ 8,790

4. 2,359

8,511

+ 14,006

5. 733

401

1,808

24,111

+ 10,595

6. 2,339 + 118 + 3,650 + 8,770 + 81 + 6 =

7. 12,554 + 22,606 + 11,460 + 20,005 + 4,303 =

Because each place value increases by 

a factor of 10 as we move from right to 

left (units, tens, hundreds, etc.), when 

we borrow a digit, we can think of it as 

borrowing a 10.

Learning Tip
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estimate the following by rounding each number all the way; then add to find the exact answer.

Estimate Rounded Estimate Exact Answer

 8. 288

512

3,950

+ 1,944

6,694

300

500

4,000

+ 2,000

6,800

6,800 6,694

 9. 27,712

5,281

+ 368  

10. 318,459

+ 283,405  

 

11. City traffic engineers in Canmore are doing an intersection traffic survey. On Tuesday, a counter 

placed at the intersection of Armstrong Place and Three Sisters Blvd. registered the following 

counts: morning, 2,594; afternoon, 2,478; and evening, 1,863.

a. Round each number to the nearest hundred and add to get an estimate of the traffic count for 

the day.

b. What was the exact amount of traffic for the day?

12. While shopping, Tyler Hammond purchases items for $3, $24, $13, $2, and $175. How much did 

he spend?

   

13. The following chart shows the April, May, and June sales figures by service categories for 

Pandora’s Beauty Salon. Total each row to get the category totals. Total each column to get the 

monthly totals. Calculate the grand total for the three-month period.

Pandora’s Beauty Salon

Service Category April May June

Category  

Totals

Cutting, Styling, Coloring $13,515 $12,350 $14,920

Manicure, Pedicure, Waxing 5,418 7,640 5,756

Facials and Makeup 4,251 6,125 6,740

Beauty Supplies 8,690 7,254 10,346

Monthly Grand

Totals Total

Service Sector According to the CIA World 

Factbook, service sector businesses such 

as beauty salons and dry cleaners account 

for 79.6% of the U.S. economy’s gross 

domestic product. Other sectors include 

industrial at 19.2% and agriculture at 1.2% .
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12 Chapter 1 • WhoLe nUmbers

14. At Cherry Valley Farms, a farmer plants 350 acres of soybeans, 288 acres of corn, 590 acres 

of wheat, and 43 acres of assorted vegetables. In addition, the farm has 9 acres for grazing and 

4 acres for the barnyard and farmhouse. What is the total acreage of the farm?

   

15. Service Masters Carpet Cleaners pays its sales staff a salary of $575 per month, plus commissions. 

Last month Alex Acosta earned commissions of $129, $216, $126, $353, and $228. What was 

Alex’s total income for the month?

Subtract the following numbers.

 

16.

 

 354

− 48

306

17. 5,596

− 967

18. 95,490

− 73,500

19. 339,002

− 60,911

20. 2,000,077

− 87,801

21. $206 minus $58 22. 67,800 – 9,835 23. $127 less $33

 

24. Subtract 5,868 from 10,918 25. Subtract 8,906,000 from 12,396,700

26. The beginning inventory of the Designer Shoe Salon for August was 850 pairs of shoes. On the 

9th, it received a shipment from the factory of 297 pairs. On the 23rd, another shipment of 188 

pairs arrived. When inventory was taken at the end of the month, there were 754 pairs left. How 

many pairs of shoes were sold that month?

27. An electrician, Sparky Wilson, starts the day with 650 feet of wire on his truck. In the  morning, 

he cuts off pieces 26, 78, 45, and 89 feet long. During lunch, he goes to an electrical supply 

warehouse and buys another 250 feet of wire. In the afternoon, he uses lengths of 75, 89, and 

120 feet. How many feet of wire are still on the truck at the end of the day?

   

  

28. Use the U.S. Postal Service Mail Volume graph on the next page to answer the following questions.

a. How many pieces were delivered in 2005 and 2006 combined?

 

The American Association of Retired 

Persons offers financial advice targeted 

at those in their 20s and 30s at www.

aarp.org/money. The site contains 

tips from financial experts as well as 

calculators to help you budget and 

determine ways to reduce debt.

Dollars  
AND Sense
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seCtion ii • addition and sUbtraCtion oF WhoLe nUmbers 13

b. How many fewer pieces were delivered in 2009 than in 2007?

c. Write the number of pieces of mail for 2008 in numerical form.

29. Eileen Townsend is planting her flower beds. She initially bought 72 bedding 

plants at Home Depot.

a. If she plants 29 in the front bed, how many plants remain unplanted?

b. Eileen’s remaining flower beds have room for 65 bedding plants.  

How many more plants must she buy to fill up the flower beds?

c. How many total plants did she buy?

30. An Allied Vans Lines moving truck picks up loads of furniture weighing 5,500 pounds, 12,495 

pounds, and 14,562 pounds. The truck weighs 11,480 pounds, and the driver weighs 188 pounds. 

If a bridge has a weight limit of 42,500 pounds, is the truck within the weight limit to cross the 

bridge?

BUSINESS DECISION: PERSONAL BALANCE SHEET

31. A personal balance sheet is the financial picture of how much “wealth” you have accumulated as 

of a certain date. It specifically lists your assets (i.e., what you own) and your liabilities (i.e., what 

you owe). Your current net worth is the difference between the assets and the liabilities.

Net worth = Assets – Liabilities

Tom and Carol Jackson have asked for your help in preparing a personal balance sheet. They 

have listed the following assets and liabilities: current value of home, $144,000; audio/video 

equipment, $1,340; automobiles, $17,500; personal property, $4,350; computer, $3,700; mutual 

funds, $26,700; 401(k)  retirement plan, $53,680; jewelry, $4,800; certificates of deposit,  

$19,300; stock investments, $24,280; furniture and other household goods, $8,600; balance on 

Wal-Mart and Sears charge accounts, $4,868; automobile loan balance, $8,840; home mortgage 

balance, $106,770; Visa and MasterCard balances, $4,211; savings account balance, $3,700;  

Carol’s night school tuition loan balance, $2,750; checking account balance, $1,385; signature 

loan balance, $6,350.

Use the data provided and the personal balance sheet on page 14 to calculate the following 

for the Jacksons.

a. Total assets d. Explain the importance of the personal balance 

sheet. How often should this information be 

updated?
b. Total liabilities

c. Net worth
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U.S. Postal Service
Plunging Mail Volume
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Rapidly Decreasing Postal Volume This 

chart illustrates the dramatic decrease in 

U.S. postal mail volume as e-mail and other 

electronic transfers of information became 

more widely used.

Source: U.S. Postal Service
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14 Chapter 1 • WhoLe nUmbers

PERSONAL BALANCE SHEET

ASSETS LIABILITIES

CURRENT ASSETS CURRENT LIABILITIES

  Checking account   Store charge accounts

  Savings account   Credit card accounts

  Certificates of deposit   Other current debt   

  Other  Total Current Liabilities

Total Current Assets LONG-TERM LIABILITIES

LONG-TERM ASSETS   Home mortgage

Investments   Automobile loan

  Retirement plans   Education loan

  Stocks   Other loan

  Bonds    Other loan  

  Mutual funds Total Long-Term Liabilities

  Other  TOTAL LIABILITIES

Personal

  Home

  Automobiles

  Furniture

  Personal property

  Jewelry

  Other NET WORTH

  Other Total Assets

Total Long-Term Assets Total Liabilities

TOTAL ASSETS NET WORTH

Just as with corporate statements, 

personal financial statements 

are an important indicator of your 

financial position. The balance sheet, 

income statement, and cash flow 

statement are most commonly used. 

When compared over a period of 

time, they tell a story of where you 

have been and where you are going 

financially.
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MULTIPLICATION AND DIVISION OF WHOLE NUMBERS

Multiplication and division are the next two mathematical procedures used with whole 

 numbers. Both are found in business as often as addition and subtraction. In reality, most 

business problems involve a combination of procedures. For example, invoices, which are 

a detailed list of goods and services sold by a company, require multiplication of items by 

the price per item and then addition to reach a total. From the total, discounts are frequently 

subtracted or transportation charges are added.

MULTIPLYING WHOLE NUMBERS  
AND VERIFYING YOUR ANSWERS

Multiplication of whole numbers is actually a shortcut method for addition. Let’s see how 

this works. If a clothing store buys 12 pairs of jeans at $29 per pair, what is the total cost of 

the jeans? One way to solve this problem is to add $29 + $29 + . . . , 12 times. It’s not hard 

to see how tedious this repeated addition becomes, especially with large numbers. By using 

multiplication, we get the answer in one step: 12 × 29 = $348.

Multiplication is the combination of two whole numbers in which the number of times 

one is represented is determined by the value of the other. These two whole numbers are 

known as factors. The number being multiplied is the multiplicand, and the number by which 

1-5

multiplication The combination of two 

 numbers in which the number of times 

one is represented is determined by the 

value of the other.

multiplicand In multiplication, the 

 number being multiplied. For example, 5 is 

the  multiplicand of 5 × 4 = 20.

1SECTION III

Copyright 2017 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 

Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



mULtipLiCation shortCUts 
 The following shortcuts can be used to make multiplication easier and faster.

1. When multiplying any number times 0, the resulting product is always 0. For example,

573 × 0 = 0     0 × 34 = 0     1,254,779 × 0 = 0

2. When multiplying a number times 1, the product is that number itself. For example,

1,844 × 1 = 1,844     500 × 1 = 500     1 × 894 = 894

3. When a number is multiplied by 10, 100, 1,000, 10,000, 100,000, and so on, simply 

attach the zeros of the multiplier to the end of that number. For example,

792 × 100 = 79,200      9,345 × 1,000 = 9,345,000

4. When the multiplier has a 0 in one or more of its middle digits, there is no need 

to write a whole line of zeros as a partial product. Simply place a 0 in the next partial 

product row directly below the 0 in the multiplier and go on to the next digit in the mul-

tiplier. The next partial product will start on the same row one place to the left of the 0 

and directly below its corresponding digit in the multiplier. For example, consider 554 

times 103.

Shortcut: 554

×   103

1 662

 55 40

57,062

Long way: 554

× 103

1 662

0 00

55 4

57,062

5. When the multiplicand and/or the multiplier have zeros at the end, multiply the two 

numbers without the zeros and attach that number of zeros to the product. For example,

130 × 90 = 11,700

Note: 13 × 9 = 117, and we attach two zeros (and include a comma).

5,800 × 3,400 = 19,720,000

Note: 58 × 34 = 1,972, and we attach four zeros (and adjust the commas).

the multiplicand is multiplied is the multiplier. The answer to a multiplication problem is the 

product. Intermediate answers are called partial products.

258  multiplicand or factor

× 43  multiplier or factor

774  partial product 1

10 32   partial product 2

11,094   product

In mathematics, the times sign—represented by the symbols “×” or “·” or “( )”—is used 

to indicate multiplication. For example, 12 times 18 can be expressed as

12 × 18     12 · 18     (12)(18)     12(18)

Note: The raised symbol · is not a decimal point.

multiplier The number by which the 

 multiplicand is multiplied. For example, 4 

is the multiplier of 5 × 4 = 20.

product The answer or result of 

 multiplication. The number 20 is the 

 product of 5 × 4 = 20.

times sign The symbol “×” representing 

 multiplication. Also represented by a raised 

dot “·” or parentheses “( )”.

STEPS FoR Multiplying Whole nuMbeRS

SteP 1. Write the factors in columns so that the place values line up.

SteP 2. Multiply each digit of the multiplier, starting with units, times the multipli-

cand. Each will yield a partial product whose units digit appears under the 

corresponding digit of the multiplier.

SteP 3. Add the digits in each column of the partial products, starting on the right with 

the units column.

seCtion iii • mULtipLiCation and division oF WhoLe nUmbers 15
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16 Chapter 1 • WhoLe nUmbers

veriFying mULtipLiCation
 To check your multiplication for accuracy, divide the product by the multiplier. If the multi-

plication was correct, this will yield the multiplicand. For example,

Multiplication Verification Multiplication Verification

48

× 7

336 336 ÷ 7 = 48

527

× 18

4 216

5 27

9,486 9,486 ÷ 18 = 527

 

EXAMPLE5 mULtipLying WhoLe  
nUmbers

Multiply the following numbers and verify your answers by division.

a. 2,293

× 45

 b. 59,300

× 180

c. 436 × 2,027 d. 877 × 1 e. 6,922 × 0

f. Maytag Industries has a new aluminum parts molding machine that produces 85 parts per 

minute. How many parts can this machine produce in an hour? If a company has 15 of these 

machines and they run for 8 hours per day, what is the total output of parts per day?

S O L U T I O N S T R A T E G Y

a. 2,293

× 45

11 465

91 72

103,185

This is a standard multiplication problem with two partial 

products. Always be sure to keep your columns lined 

up. The answer, 103,185, can be verified by division: 

103,185 ÷ 45 = 2,293

b. 593

× 18

4 744

5 93

10,674 + “000” = 10,674,000

In this problem, we remove the three zeros, multiply,  

and then add back the zeros.  

Verification: 10,674 ÷ 18 = 593

c. 2,027

× 436

12 162

60 81

810 8

883,772

This is another standard multiplication problem. Note 

that the larger number was made the multiplicand (top) 

and the smaller number became the multiplier. This 

makes the problem easier to work.  

Verification: 883,772 ÷ 436 = 2,027

d. 877 × 1 = 877 Remember, any number multiplied by 1 is that number.

e. 6,922 × 0 = 0 Remember, any number multiplied by 0 is 0.

f. 85 parts per minute × 60 minutes per hour = 5,100 parts per hour

5,100 parts per hour × 15 machines = 76,500 parts per hour, all machines

76,500 parts per hour × 8 hours per day = 612,000 parts per day, total output

T R Y I T E X E R C I S E 5

Multiply the following numbers and verify your answers.

a. 8,203

× 508

b. 5,400

× 250

c.  3,370

× 4,002

d. 189 × 169

e. Howard Martin, a plasterer, can finish 150 square feet of interior wall per hour. If he works 

6 hours per day

•	 How many square feet can he finish per day?

•	 If a contractor hires four plasterers, how many feet can they finish in a 5-day week?

C H E C K  Y O U R  A N S W E R S  W I T H  T H E  S O L U T I O N S  O N  P A G E  2 5.

In multiplication, the factors are 

interchangeable. For example, 15 times  

5 gives the same product as 5 times 15.

Multiplication is usually expressed 

with the larger factor on top as the 

multiplicand and the smaller factor 

placed under it as the multiplier.

Learning Tip
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DIVIDING WHOLE NUMBERS  
AND VERIFYING YOUR ANSWERS

Just as multiplication is a shortcut for repeated addition, division is a shortcut for repeated 

subtraction. Let’s say while shopping you want to know how many $5 items you can pur-

chase with $45. You could get the answer by finding out how many times 5 can be subtracted 

from 45. You would begin by subtracting 5 from 45 to get 40, then subtracting 5 from 40 

to get 35, subtracting 5 from 35 to get 30, and so on, until you get 0. Quite tedious, but it 

does give you the answer, 9. By using division, we simply ask how many $5 are contained 

in $45. By dividing 45 by 5, we get the answer in one step (45 ÷ 5 = 9) . Because division is 

the opposite of multiplication, we can verify our answer by multiplying 5 times 9 to get 45.

Division of whole numbers is the process of determining how many times one number 

is contained within another number. The number being divided is called the dividend, the 

number doing the dividing is called the divisor, and the answer is known as the quotient. 

When the divisor has only one digit, as in 100 divided by 5, it is called short division. When 

the divisor has more than one digit, as in 100 divided by 10, it is known as long division.

The “÷” symbol represents division and is known as the division sign. For example, 

12 ÷ 4 is read “12 divided by 4.” Another way to show division is

12

4

This is also read as “12 divided by 4.” To actually solve the division, we use the sign q    .  
The problem is then written as 4q12. As in addition, subtraction, and multiplication, proper 

alignment of the digits is very important.

Dividend

Divisor
= Quotient           

Divisor

Quotient

qDividend

When the divisor divides evenly into the dividend, it is known as even division. When 

the divisor does not divide evenly into the dividend, the answer then becomes a quotient plus 

a remainder. The remainder is the amount left over after the division is completed. This is 

known as uneven division. In this chapter, a remainder of 3, for example, is expressed as R 3.  

In Chapter 2, remainders will be expressed as fractions, and in Chapter 3, remainders will be 

expressed as decimals.

veriFying division
 To verify even division, multiply the quotient by the divisor. If the problem was worked cor-

rectly, this will yield the dividend. To verify uneven division, multiply the quotient by the 

divisor and add the remainder to the product. If the problem was worked correctly, this will 

yield the dividend.

even division iLLUstrated

34
850 (dividend)

25 (divisor)
= 34 (quotient)   25q850     Verification: 34 × 25 = 850

75

100

 100

0

Uneven division iLLUstrated

42 R 10
850 (dividend)

20 (divisor)
= 42 R 10 (quotient) 20q850 Verification: 42 × 20 = 840

80 + 10

50 850
40

10

1-6

division The mathematical process of 

 determining how many times one number 

is contained within another number.

dividend In division, the quantity being 

divided. For example, 20 is the dividend of 

20 ÷ 5 = 4.

divisor The quantity by which another 

 quantity, the dividend, is being divided. 

The number doing the dividing. For 

 example, 5 is the divisor of 20 ÷ 5 = 4.

quotient The answer or result of division. 

The number 4 is the quotient of 20 ÷ 5 = 4.

division sign  The symbol ”÷” representing 

division.

remainder  In uneven division, the 

amount left over after the division 

is  completed. For  example, 2 is the 

 remainder of 22 ÷ 5 = 4, R 2.

seCtion iii • mULtipLiCation and division oF WhoLe nUmbers 17
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18 Chapter 1 • WhoLe nUmbers

 

e. On an assembly line, a packing machine uses rolls of rope containing 650 feet. How many  

8-foot pieces can be cut from each roll?

S O L U T I O N S T R A T E G Y

a. 30

7q210

21

00

This is an example of even division. Note that there is no 

remainder.

Verification: 30 × 7 = 210

b. 20 R 5

9q185

18

5

This example illustrates uneven division. Note that there is a 

remainder.

Verification: 20 × 9 = 180

+   5

185

c. 251 R 2

6q1508

12

30

30

08

6

2

This is another example of uneven divison. Be sure to keep 

the digits properly lined up.

Verification: 251 × 6 = 1,506

+    2

1,508

d. 4

3500q14000

14000

0

Here is another example of even division.

Verification: 4 × 3,500 = 14,000

e. 81 R 2

8q650

64

10

 8

2

In this word problem, we want to know how many 8-foot 

pieces of rope are contained in a 650-foot roll. The dividend 

is 650, and the divisor is 8. The quotient, 81 R 2, means that 

81 whole pieces of rope can be cut from the roll with some 

left over, but not enough for another whole piece.

Verification: 81 × 8 = 648

+   2

650

STEPS FoR DiviDing Whole nuMbeRS

SteP 1. Determine the first group of digits in the dividend that the divisor will divide 

into at least once. Divide and place the partial quotient over the last digit in 

that group.

SteP 2. Multiply the partial quotient by the divisor. Place it under the first group of 

digits and subtract.

SteP 3. From the dividend, bring down the next digit after the first group of digits.

SteP 4. Repeat Steps 1, 2, and 3 until all of the digits in the dividend have been 

brought down.

EXAMPLE6 dividing WhoLe  
nUmbers

Divide the following numbers and verify your answers.

a. 210 ÷ 7 b. 185 ÷ 9 c. 
1,508

6
d. 

14,000

3,500
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REVIEW EXERCISES

Multiply the following numbers and verify your answers.

T R Y I T E X E R C I S E 6

Divide the following numbers and verify your answers.

a. 910 ÷ 35 b. 1,503 ÷ 160 c. 3,358

196

d. 175

12

e. Delta Industries has 39 production line workers, each making the same amount of money. If 

last week’s total payroll amounted to $18,330, how much did each employee earn?

C H E C K  Y O U R  A N S W E R S  W I T H  T H E  S O L U T I O N S  O N  P A G E  2 5.

1. 589

× 19

11,191

2. 1,292

× 158

3. 327

× 900

 

4. 76,000

× 45

 

5. 56,969

×   1,000

 

6. Multiply $6 by 1004. 7. 42 × 610 8. What is 475 times 12?

estimate the following by rounding each number all the way; then multiply to get the exact 

answer.

Estimate Rounded Estimate Exact Answer

9. 202

× 490

 98,980

200

× 500

 100,000

    100,000        98,980    

10. 515

× 180

 

                

11. 17

× 11

                          

12. Dazzling Designs made custom drapery for a client using 30 yards of material.

a. At $5 per yard, what is the cost of the material?

b. If the company received 4 more orders of the same size, how much material will be needed to 

fill the orders?

seCtion iii • mULtipLiCation and division oF WhoLe nUmbers 19
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13. The U.S. Department of Transportation has a rule designed to reduce passenger discomfort and 

inconvenience. It states that airlines must let passengers off domestic flights when they have 

waited three hours without taking off. Airlines that don’t comply can be fined up to $27,500 per 

passenger.

If a Premium Airlines 767 aircraft with 254 passengers on board was fined the maximum

 penalty for waiting four hours on the tarmac at JFK before takeoff last Tuesday, what was the 

amount of the fine?

14. There are 34 stairs from bottom to top in each of five stairways in the football bleachers at 

Waycross Stadium. If each track team member is to run four complete sets up and down each 

stairway, how many stairs will be covered in a workout?

15. To earn extra money while attending college, you work as a cashier in a restaurant.

a. Find the total bill for the following food order: three sirloin steak dinners at $12 each; two 

baked chicken specials at $7 each; four steak burger platters at $5 each; two extra salads at $2 

each; six drinks at $1 each; and tax of $7.

b. How much change will you give back if the check is paid with a $100 bill?

16. Bob Powers, a consulting electrical engineer, is offered two different jobs. Abbott Industries has 

a project that pays $52 per hour and will take 35 hours to complete. Micro Systems has a  project 

that pays $44 per hour and will take 45 hours to complete. Which offer has a greater gross 

income and by how much?

Divide the following numbers.
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17. 4,500 ÷ 35

128 R 20

35q4500

35

100

70

300

280

20

18. 74,770 ÷ 5,700 19. 
6,000

25
20. 

2,365

43

Copyright 2017 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 

Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



estimate the following by rounding each number to hundreds; then divide to get the 

exact answer.

Estimate Rounded Estimate Exact Answer

21. 890 ÷ 295
900

300
3 3 R 5

22. 1,499 ÷ 580

23. 68,246 ÷ 112

24. Tip-Top Roofing has 50,640 square feet of roofing material on hand. If the average roof requires 

8,440 square feet of material, how many roofs can be installed?

25. A calculator uses eight circuit boards, each containing 450 parts. A company has 421,215 parts 

in stock.

a. How many calculators can it manufacture?

 
  

b. How many parts will be left over?

26. Eric Shotwell borrows $24,600 from the Mercantile Bank and Trust Co. The interest charge 

amounts to $8,664. What equal monthly payments must Eric make in order to pay back the loan, 

with interest, in 36 months?

27. A 16-person college basketball team is going to a tournament in Boston. As the team 

 manager, you are trying to find the best price for hotel rooms. The Windsor Hotel is 

quoting a price of $108 for 2 people in a room and $10 for each extra person. The 

Royale Hotel is quoting a price of $94 for 2 people in a room and $15 for each extra 

person. If the maximum number of people allowed in a room is 4, which hotel would 

be more economical?

 

28. You have just purchased a 65-acre ranch for a price of $780 per acre. In addition,  

the house was valued at $125,000 and the equipment amounted to $22,300.

a. What was the total price of your purchase?

b. Since the owner was anxious to sell, he offered to finance the ranch for you with a no-interest 

mortgage loan. What would your monthly payments be to pay off the loan in 10 years?

c. Besides the mortgage payment, you are required to make monthly property tax and insurance 

payments. If property tax is $3,000 per year and insurance is $2,400 per year, how much 

would these items add to your monthly expenses for the ranch?

hotels.com Survey When selecting 

a hotel, what do you consider most 

important?
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29. As the IT manager for FastNet Enterprises, you have maintained records of the average prices 

you’ve paid for PCs over the years, and you are reviewing your records over a particularly 

 interesting period in your company’s history. In 2005, you purchased 12 laptop computers and 15 

 desktop computers for your office staff. Using the graph Average PC Prices, answer the following:

a.  What was the total amount of the purchase for these computers 

in 2005?

b.  In 2012, you replaced all of the computers with new ones. 

What was the total amount of the purchase for these computers?

c.  In total, how much did you save in 2012 over 2005 because of 

falling computer prices?

BUSINESS DECISION: ESTIMATING A TILE JOB

30. You are the owner of Decorama Flooring. Todd and Claudia have asked you to give them an 

 estimate for tiling four rooms of their house. The living room is 15 feet × 23 feet, the dining 

room is 12 feet × 18 feet, the kitchen is 9 feet × 11 feet, and the study is 10 feet × 12 feet.

a. How many square feet of tile are required for each room? (Multiply the length by the width.)

 

b. What is the total number of square feet to be tiled?

c. If the tile for the kitchen and study costs $4 per square foot and the tile for the living and dining 

rooms costs $3 per square foot, what is the total cost of the tile?

d. If your company charges $2 per square foot for installation, what is the total cost of the tile job?

e. If Todd and Claudia have saved $4,500 for the tile job, by how much are they over or under 

the amount needed?
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CHAPTER SUMMARY

Section i: the Decimal number System: Whole numbers

topic important concepts illustrative examples

Reading and Writing Whole 

numbers in numerical and  

Word Form

Performance objective 1-1,  

Page 2

1. Insert the commas every three digits to 

mark the groups, beginning at the right side 

of the number.

2. From left to right, name the digits and the 

units group. The units group and groups 

that have all zeros are not named.

3. When writing whole numbers in word form, 

the numbers from 21 to 99 are hyphenated, 

expect for the decades (e.g., thirty).

Note:  The word and should not be used in 

reading or writing whole numbers.

Write each number in numerical and word 

form. The number 15538 takes on the 

numerical form 15,538 and is read, “fifteen 

thousand, five hundred thirty-eight.”

The number 22939643 takes on the numerical 

form 22,939,643 and is read, “twenty-two 

million, nine hundred thirty-nine thousand, 

six hundred forty-three.”

The number 1000022 takes on the numerical 

value 1,000,022 and is read, “one million, 

twenty-two.”

Rounding Whole numbers to a 

specified place value

Performance objective 1-2,  

Page 4

1. Determine the place to which the number is 

to be rounded.

2a. If the digit to the right of the one being 

rounded is 5 or more, increase the digit in 

the place being rounded by 1.

2b. If the digit to the right of the one being 

rounded is 4 or less, do not change the digit 

in the place being rounded.

3. Change all digits to the right of the place 

being rounded to zeros.

Round as indicated.

1,449 to tens = 1,450

255 to hundreds = 300

345,391 to thousands = 345,000

68,658,200 to millions = 69,000,000

768,892 all the way = 800,000

Section ii: Addition and Subtraction of Whole numbers

topic important concepts illustrative examples

Adding Whole numbers and  

verifying your answers

Performance objective 1-3,  

Page 7

1. Write the whole numbers in columns so that 

the place values line up.

2. Add the digits in each column, starting on 

the right with the units column.

3. When the total in a column is greater 

than 9, write the units digit and carry the 

tens digit to the top of the next column to 

the left.

To verify addition, add the numbers in reverse, 

from bottom to top.

Add

2 11

1,931 addend

2,928 addend

+ 5,857 addend

10,716 sum

Verification:

2 11

5,857

2,928

+ 1,931

10,716

Subtracting Whole numbers 

and verifying your answers

Performance objective 1-4,  

Page 9

1. Write the whole numbers in columns so that 

the place values line up.

2. Starting with the units column, subtract 

the digits.

3. When a column cannot be subtracted, 

borrow a digit from the column to the left 

of the one you are working in.

To verify subtraction, add the difference and 

the subtrahend; this should equal the minuend.

Subtract

  34,557  minuend

− 6,224  subtrahend

28,333  difference

Verification:

28,333

+ 6,224

34,557
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Section iii: Multiplication and Division of Whole numbers

topic important concepts illustrative examples

Multiplying Whole numbers 

and verifying your answers

Performance objective 1-5,  

Page 14

1. Write the multiplication factors in columns 

so that the place values are lined up.

2. Multiply each digit of the multiplier, 

starting with units, times the multiplicand. 

Each will yield a partial product whose 

units digit appears under the corresponding 

digit of the multiplier.

3. Add the digits in each column of the partial 

products, starting on the right, with the 

units column.

To verify multiplication, divide the product by 

the multiplier. If the multiplication is correct, it 

should yield the multiplicand.

Multiply 258 × 43

258  multiplicand or factor

×   43  multiplier or factor

774  partial product 1

10 32   partial product 2

11,094  product

Verification:

11,094

43
= 258

Dividing Whole numbers and 

verifying your answers

Performance objective 1-6,  

Page 17

1. The number being divided is the dividend. 

The number by which we are dividing 

is the divisor. The answer is known as the 

quotient.

Quotient

DivisorqDividend

2. If the divisor does not divide evenly into 

the dividend, the quotient will have a 

remainder.

To verify division, multiply the divisor by the 

quotient and add the remainder. If the division 

is correct, it will yield the dividend.

Divide 650 by 27.

650 ÷ 27 =
650

27
=

 

24 R 2

27q650

54

110

108

2

Verification:

27 × 24 = 648 + 2 = 650

TRY IT: EXERCISE SOLUTIONS FOR CHAPTER 1
Numerical Form Word Form

1a. 49,588 Forty-nine thousand, five hundred eighty-eight

1b. 804 Eight hundred four

1c. 1,928,837 One million, nine hundred twenty-eight thousand, eight hundred thirty-seven

1d. 900,015 Nine hundred thousand, fifteen

1e. 6,847,365,911 Six billion, eight hundred forty-seven million, three hundred sixty-five thousand, nine hundred eleven

1f. 2,000,300,007 Two billion, three hundred thousand, seven

2a. 51,700 2b. 23,440 2c. 175,450,000 2d. 60,000 2e. 15,000,000,000 2f. 8,010,000,000

3a. 39,481

5,594

+ 11,029

56,104

  Verify: 11,029

5,594

+ 39,481

56,104

4a. 98,117

−  7,682

90,435

  Verify: 90,435

+  7,682

98,117

4b. 12,395

−  5,589

6,806

  Verify: 6,806

+  5,589

12,395

4c. $4,589

− 344

$4,245 Left in account

Verify: $4,245

+    344

$4,589

3b. 6,948

330

7,946

89

5,583,991

7

+ 18,606

5,617,917

  Verify: 18,606

7

5,583,991

89

7,946

330

+      6,948

5,617,917

3c. 183

228

281

545

438

+   1,157

2,832 Meals

 Verify: 1,157

438

545

281

228

+   183

2,832 Meals
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5a. 8,203

×   508

65 624

4 101 50  

4,167,124

Verify:

4,167,124

508
= 8,203

5b. 5,400

×    250

  270 000

1 080 00

1,350,000

Verify:

1,350,000

250
= 5,400

5c. 3,370

× 4,002

  6 740

13 480 00

13,486,740

 

Verify:  

13,486,740

4,002
= 3,370

5d. 189 × 169

189

×  169

1 701

11 34

18 9

31,941

Verify:

31,941

169
= 189

5e. 150

× 6

900 sq ft per day

 900

× 4 Plasterers

3,600 sq ft per day

 3,600

×  5 Days

18,000 sq ft in 5 days

6a. 26

35q910

70

210

210

0

Verify:

26 × 35 = 910

6b. 9 R 63

160q1,503

1 440

63

Verify:

160 × 9 = 1,440

+    63

1,503

6c. 17 R 26

196q3,358

1 96

1 398

1 372

26

Verify:

196 × 17 = 3,332

+    26

3,358

6d. 14 R 7

12q175

12

55

48

7

Verify:

12 × 14 =  168

+ 7

175

6e. 
18,330

39
= $470 Per employee 470

39q18,330

15 6

2 73

2 73

0

   Verify: 39 × 470 = 18,330

CONCEPT REVIEW

1. The number system most widely used in the world today is known as 

the Hindu-Arabic numeral system, or __________ number system. (1-1)

2. Our number system utilizes the 10 Hindu-Arabic symbols 

________ through ________ to write any number. (1-1)

3. The set of numbers 1, 2, 3, 4, . . . are known as ____________ 

numbers. (1-1)

4. On the place value chart, whole numbers appear to the 

_________ of the decimal point. (1-1)

5. A(n) _________ number is an approximation or estimate of an 

exact number. (1-2)

6. Rounding all the way is a process of rounding numbers to the 

______ digit. (1-2)

7. In addition, the numbers being added are known as _____________; 

the answer is known as the ___________________. (1-3)

8. When performing addition, we write the addends in columns so 

that the place values are aligned ___________. (1-3)

9. The mathematical process of taking away, or deducting, an 

amount from a given number is known as ___________. (1-4)

10. In subtraction, when a column cannot be subtracted, we must 

________ a digit from the column to the left. (1-4)

11. In multiplication, the product of any number and 0 is 

____________. (1-5)

12. In multiplication, the product of any number and _____________ 

is the number itself. (1-5)

13. The amount left over after division is completed is known as the 

___________. (1-6)

14. Show four ways to express 15 divided by 5. (1-6)

ConCept revieW 25
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1
C H A P T E R ASSESSMENT TEST

Read and write the following whole numbers in numerical and word form.

Number Numerical Form Word Form

 1. 200049

 2. 52308411

Write the following whole numbers in numerical form.

 3. Three hundred sixteen thousand, two hundred twenty-nine

 4. Four million, five hundred sixty thousand

Round the following numbers to the indicated place.

 5. 18,334 to hundreds

 6. 450,191 all the way

 7. 256,733 to ten thousands

Perform the indicated operation for the following.

8. 1,860

2,391

133

+ 1,009

9. 927

− 828

10. 207

×  106

11. 42q1876

12. 3,505

×  290

13. 6,800

919

201

+ 14,338

14. 150,000 ÷ 188 15. 1,205 − 491

16. The following chart shows the number of meals served at the Gourmet Diner last week. Use 

addition and subtraction to fill in the blank spaces. What is the week’s grand total?

Gourmet Diner

Monday Tuesday Wednesday Thursday Friday Saturday Total Units

Breakfast 82   68 57 72 92 427

Lunch 29 69 61   82 75

Dinner 96 103 71 108 112 159

Daily  

 Totals 223

Grand 

Total

17. You are the bookkeeper for the Gourmet Diner in Exercise 16. If breakfasts average $6 each, lunches 

average $9 each, and dinners average $13 each, calculate the total dollar sales for last week.

Although the peak years for diners 

have long since passed, many diners 

still exist and other restaurants have 

taken the inspiration from the original 

diners.
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18. The stadium parking lot at Fairview College contained 5,949 cars last Saturday for the 

homecoming football game.

a. If there are 3 entrances to the lot, what was the average number of cars that came through 

each entrance?

b. If, on average, each car brought 4 people and 2,560 people walked to the stadium from the 

dormitories and fraternity houses, how many people attended the game?

 

19. Camp Minnewonka, a summer camp in the Rocky Mountains, has budgeted $85,500 for a new 

fleet of sailboats. The boat selected is a deluxe model costing $4,500.

a. How many boats can be purchased by the camp?

b. If, instead, a standard model was chosen costing $3,420, how many boats could be purchased?

20. Facebook reported that for one three-month period, approximately 2.1 billion photos were 

uploaded to their site each week. That averages to about 3,500 photographs per second!

a. At that rate, how many photographs are uploaded per hour?

b. Write the number of photographs per hour in word form.

21. You are in charge of organizing the annual stockholders’ meeting and luncheon for your 

company, Tundra Industries, Inc. The meal costs $13 per person, entertainment costs $2,100,  

facility rental is $880, invitations and annual report printing costs are $2,636, and other 

expenses come to $1,629. If 315 stockholders plan to attend,

a. What is the total cost of the luncheon?

b. What is the cost per stockholder?

22. A study tracking the history of home-schooling found that 2,040,000 students were home-

schooled in 2010 compared with 850,000 students in 1999. How many more students were 

home-schooled in 2010 than 1999?

23. Katie Jergens had $868 in her checking account on April 1. During the month, she wrote checks 

for $15, $123, $88, $276, and $34. She also deposited $45, $190 and $436. What is the balance 

in her checking account at the end of April?

Facebook Facebook’s company 

information indicates that it is now 

available in more than 70  languages. 

Approximately 80%  of their monthly 

active users are outside the United 

States and Canada.
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24. A banana nut bread recipe calls for 2 cups of flour. If 4 cups of flour weigh a pound, how many 

recipes can be made from a 5-pound bag of flour?

25. Brian Hickman bought 2,000 shares of stock at $62 per share. Six months later he sold the 

2,000 shares at $87 per share. If the total stockbroker’s commission was $740, how much profit 

did he make on this transaction?

26. The Canmore Mining Company produces 40 tons of ore in an 8-hour shift. The mine operates 

continuously—3 shifts per day, 7 days per week. How many tons of ore can be extracted in 

6 weeks?

27. Last week the More Joy, a commercial fishing boat in Alaska, brought in 360 pounds of salmon, 

225 pounds of halibut, and 570 pounds of cod. At the dock, the catch was sold to Pacific 

Seafood Wholesalers. The salmon brought $3 per pound; the halibut, $4 per pound; and the cod, 

$5 per pound. If fuel and crew expenses amounted to $1,644, how much profit did Captain Bob 

make on this trip?

28. The Iberia Corporation purchased a new warehouse for $165,000. After a down payment of 

$45,600, the balance was paid in equal monthly payments, with no interest.

a. If the loan was paid off in 2 years, how much were the monthly payments?

b. If the loan was paid off in 5 years, how much less were the monthly payments?

29. A flatbed railroad car weighs 150 tons empty and 420 tons loaded with 18 equal-weight trailers. 

How many tons does each trailer weigh?

30. The Spring Creek Police Department has been asked to provide protection support for a 

visiting politician. If it has to provide 2 officers at the airport for motorcycle escort, 7 officers 

for intersection control along the planned route of travel, and 14 officers at the high school 

auditorium during the speech,

a. How many officers are to be assigned to the protection detail?

Alaskan Fishing boats According 

to the Alaska Department of Fish & 

Game, Alaska supports one of the 

most productive commercial fishing 

economies in the world, with more 

than 9,600  licensed vessels as well as 

20,500  licensed crewmembers.

Alaskan fishermen typically receive 

well over $1  billion for their catch, 

while the value of Alaskan seafood 

sold at first wholesale easily tops 

$2  billion per year.
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b. If each officer is to be paid $75 extra for this duty, what is the total officer payroll for 

the protection detail?

31. The following ad for Tire King shows the original and sale prices of certain tires. If 2 tires 

of each size are to be bought, what will be the total amount saved by purchasing at the sale 

prices rather than at the original prices?

Tire 

Size

Original 

Price

Sale 

Price

14 in. $36 $32

15 in. $40 $34

32. John Rock has narrowed down his selection of a new cell phone to two models with similar 

features. Model 800 is plug-compatible with his existing car charger and remote earbud/

microphone and will cost $140. There is a $35 mail-in rebate for the Model 800. His other 

choice is the Model 300, which is not plug-compatible with his existing accessories. The price 

of the Model 300 is $89, and it has a $20 mail-in rebate. But if he buys the Model 300, he will 

also have to buy the car charger for $30 and an earbud/microphone for $23.

a. All considered, which model would be the least expensive choice? By how much?

b. For either cell phone choice, the monthly charge will be $34 per month with a $5 rebate if 

fewer than 250 minutes are used during the month. Government fees and taxes will be $9,  

the access fee is $7, and the Internet connection charge is $15. Based on last year’s usage, 

John estimates that he will use fewer than 250 minutes in May, June, August, and October. 

If John’s service starts on January 1, how much will he spend in the next year on cellular 

phone services?

ASSeSSMent teSt 29
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COLLABORATIVE LEARNING ACTIVITY

using Math in business

1. As a team, discuss and list the ways that math is used in the following types of business. Report 

your findings to the class.

a. Supermarket

b. Car dealership

c. Beauty salon

d. Dog-walking service

e. Restaurant

f. Additional team choice _________________

cirque du Soleil

cirque du Soleil (French for 

“Circus of the Sun,” in English 

pronounced Serk-doo-Solay) is a 

Canadian entertainment company, 

self-described as a “dramatic mix of 

circus arts and street entertainment.” 

Starting with 20  street performers 

and 73  employees in 1984, Cirque du 

Soleil today employs more than 4,000 

people from 40  different countries.

Since 1984, Cirque shows have 

visited more than 200  cities around 

the world. Nearly 200  million people 

have seen at least one Cirque du 

Soleil show.
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BUSINESS DECISION: CIRQUE DU  

SOLEIL – ACROBATIC MAGIC

33. As a professional event planner, you have been hired to put together a family reunion at a local 

performance of Cirque du Soleil. There will be 25 adults, 30 children, and 15 senior citizens 

attending the reunion.

a. Assuming a ticket budget of $6,500, use the price schedule below to determine the best 

ticket level available for the reunion without going over the budget.

Ticket Prices

Ticket Level Adult Child Senior

1 —Premium $125 $88 $115

2—Standard $95 $66 $85

3—Budget $85 $59 $76

  

 

b. In addition to the tickets, each person is expected to average $8 in food costs and $29 in bus 

transportation charges. Your service fee is $250. Calculate the total cost of the reunion.

1
C H A P T E R
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32 Chapter 2 • FraCtions

UNDERSTANDING AND WORKING WITH FRACTIONS

Fractions are a mathematical way of expressing a part of a whole thing. The word  fraction 

comes from a Latin word meaning “break.” Fractions result from breaking a unit into a 

 number of equal parts. This concept is used quite commonly in business. We may look 

at sales for 
1

2
 the year or reduce prices by 

1

4
 for a sale. A new production machine in your 

 company may be 1
3

4
 times faster than the old one, or you might want to cut 5

3

4
 yards of fabric 

from a roll of material.

Just like whole numbers, fractions can be added, subtracted, multiplied, divided, and even 

combined with whole numbers. This chapter introduces you to the various types of fractions 

and shows you how they are used in the business world.

DISTINGUISHING AMONG THE VARIOUS  
TYPES OF FRACTIONS

Technically, fractions express the relationship between two numbers set up as division. The 

numerator is the number on the top of the fraction. It represents the dividend in the division. 

The denominator is the bottom number of the fraction. It represents the divisor. The numera-

tor and the denominator are separated by a horizontal or slanted line, known as the division 

line. This line means “divided by.” For example, the fraction 2/3 or 
2

3
, read as “two-thirds,” 

means 2 divided by 3, or 2 ÷ 3.

Numerator

Denominator
    

2

3

Remember, fractions express parts of a whole unit. The unit may be dollars, feet, ounces, 

or anything else. The denominator describes how many total parts are in the unit. The numer-

ator represents how many of the total parts we are describing or referring to. For example, 

an apple pie (the whole unit) is divided into eight slices (total equal parts, denominator). As 

a fraction, the whole pie would be represented as 
8

8
. If five of the slices were eaten (parts 

referred to, numerator), what fraction represents the part that was eaten? The answer would be 

the fraction 
5

8
, read “five-eighths.” Because five slices were eaten out of a total of eight, three 

slices, or 
3

8
, of the pie is left.

fractions A mathematical way of 

expressing a part of a whole thing. For 

example, 
1

4
 is a fraction expressing one 

part out of a total of four parts.

2-1 

numerator The number on top of the 

division line of a fraction. It represents the 

dividend in the division. In the fraction 
1

4
, 1 

is the numerator.

denominator The number on the 

bottom of the division line of a fraction. It 

represents the divisor in the division. In the 

fraction 
1

4
, 4 is the denominator.

division line The horizontal or slanted 

line separating the numerator from the 

denominator. The symbol representing 

“divided by” in a fraction. In the fraction 
1

4
,  

the line between the 1 and the 4 is the 

division line.

S E C T I O N  I 2

8

8
  

5

8
  

3

8

Fractions such as 
3

8
 and 

5

8
, in which the numerator is smaller than the denominator, rep-

resent less than a whole unit and are known as common or proper fractions. Some examples 

of proper fractions are

3

16
 three-sixteenths       

1

4
 one-fourth        

9

32
 nine-thirty-seconds

When a fraction’s denominator is equal to or less than the numerator, it represents one 

whole unit or more and is known as an improper fraction. Some examples of improper frac-

tions are

9

9
 nine-ninths       

15

11
 fifteen-elevenths       

19

7
 nineteen-sevenths

A number that combines a whole number with a proper fraction is known as a mixed 

number. Some examples of mixed numbers are

3 

1

8
 three and one-eighth       7 

11

16
 seven and eleven-sixteenths

 46 
51

60
 forty-six and fifty-one-sixtieths

common or proper 

fractions Fractions in which the 

numerator is less than the denominator. 

Represent less than a whole unit. The 

fraction 
1

4
 is a common or proper fraction.

improper fraction A fraction in which 

the denominator is equal to or less than 

the numerator. Represents one whole unit 

or more. The fraction 
4

1
 is an improper 

fraction.

mixed number A number that 

combines a whole number with a proper 

fraction. The fraction 10 

1

4
 is a mixed 

number.

Copyright 2017 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 

Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



seCtion i • Understanding and Working With FraCtions 33

CONVERTING IMPROPER FRACTIONS  
TO WHOLE OR MIXED NUMBERS

It often becomes necessary to change or convert an improper fraction to a whole or mixed 

number. For example, final answers cannot be left as improper fractions; they must be 

converted.

2-2

EXAMPLE1 
identiFying and  
Writing FraCtions

For each of the following, identify the type of fraction and write it in word form.

a. 
45

16
b. 14 

2

5
c. 

11

12

S O L U T I O N S T R A T E G Y

a. 
45

16

This is an improper fraction because the denominator, 16, is less than the numerator, 45. 

In word form, we say “forty-five-sixteenths.” It could also be read as “45 divided by 16” 

or “45 over 16.”

b. 14 

2

5
This is a mixed number because it combines the whole number 14 with the fraction 

2

5
. 

In word form, this is read “fourteen and two-fifths.”

c. 
11

12

This is a common or proper fraction because the numerator, 11, is less than the 

denominator, 12. This fraction is read “eleven-twelfths.” It could also be read 

“11 over 12” or “11 divided by 12.”

T R Y I T E X E R C I S E 1

For each of the following, identify the type of fraction and write it in word form.

a. 76 

3

4
b. 

3

5
c. 

18

18
d. 

33

8

C H E C K  Y O U R  A N S W E R S  W I T H  T H E  S O L U T I O N S  O N  P A G E  5 8.

STEPS
   FoR ConveRting iMpRopeR FRACtionS  
to WhoLe oR MixeD nuMbeRS

STEP 1. Divide the numerator of the improper fraction by the denominator.

STEP 2a. If there is no remainder, the improper fraction becomes a whole number.

STEP 2b. If there is a remainder, write the whole number and then write the fraction as

Whole number 
Remainder

Divisor

A complex fraction is one in which the 

numerator, the denominator, or both are 

fractions.

Examples: 

2

3

6
, 
9

3

4

, 

7

8

1

4
Can you simplify them?

Learning Tip

(Answers: 
1

9, 12, 3 

1

2)

EXAMPLE2 
Converting  
FRACTIONS

Convert the following improper fractions to whole or mixed numbers.

a. 
30

5
b. 

9

2

S O L U T I O N S T R A T E G Y

a.
30

5
= 6

When we divide the numerator, 30, by the denominator, 5, we get the whole 

number 6. There is no remainder.
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34 Chapter 2 • FraCtions

CONVERTING MIXED NUMBERS  
TO IMPROPER FRACTIONS2-3

b.
9

2
= 2q9 = 4 

1

2

This improper fraction divides 4 times with a remainder of 1; therefore, it 

will become a mixed number. In this case, the 4 is the whole number. The 

remainder, 1, becomes the numerator of the new fraction; the divisor, 2, 

becomes the denominator.

T R Y I T E X E R C I S E 2

Convert the following improper fractions to whole or mixed numbers.

a. 
8

3
b. 

25

4
c. 

39

3

C H E C K  Y O U R  A N S W E R S  W I T H  T H E  S O L U T I O N S  O N  P A G E  5 8.

STEPS
   FoR ConveRting A MixeD nuMbeR  
to An iMpRopeR FRACtion

STEP 1. Multiply the denominator by the whole number.

STEP 2. Add the numerator to the product from Step 1.

STEP 3. Place the total from Step 2 as the “new” numerator.

STEP 4. Place the original denominator as the “new” denominator.

EXAMPLE3 
Converting  
FRACTIONS

Convert the following mixed numbers to improper fractions.

a. 5 

2

3
b. 9 

5

6

S O L U T I O N S T R A T E G Y

a. 5 

2

3
=

17

 3 

In this example, we multiply the denominator, 3, by the whole number, 5, and 

add the numerator, 2, to get 17 (3 × 5 + 2 = 17) . We then place the 17 over 

the original denominator, 3.

b. 9 

5

6
=

59

 6 

In this example, we multiply the denominator, 6, by the whole number, 9, and 

add the numerator, 5, to get 59 (6 × 9 + 5 = 59) . We then place the 59 over 

the original denominator, 6.

T R Y I T E X E R C I S E 3

Convert the following mixed numbers to improper fractions.

a. 2 

3

4
b. 9 

1

5
c. 22 

5

8

C H E C K  Y O U R  A N S W E R S  W I T H  T H E  S O L U T I O N S  O N  P A G E  5 8.

Certain calculators have a fraction key, 

a 
b

c
, that allows you to enter fractions. 

For example, 
2

3
 would be entered as 

2   a 
b

c
 3  and would appear as 2  3.  

The mixed fraction 25 
2

3
 would be 

entered as a 

b

c
3a 

b

c
25 2  and 

would appear as 25  2  3.

Fraction calculators express answers in 

fractional notation and are a handy tool 

for measuring materials without having 

to convert fractions to decimals. They are 

particularly useful in the construction, 

medical, and food industries.

IN THE  
Business World
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seCtion i • Understanding and Working With FraCtions 35

REDUCING FRACTIONS  
TO LOWEST TERMS

Reducing a fraction means finding whole numbers, called common divisors or common 

 factors, that divide evenly into both the numerator and denominator of the fraction. For 

example, the fraction 
24

48
 can be reduced to 

12

24
 by the common divisor 2. The new fraction, 

12

24
, can be further reduced to 

4

8
 by the common divisor 3 and to 

1

2
 by the common divisor 4. 

When a fraction has been reduced to the point where there are no common divisors left, other 

than 1, it is said to be reduced to lowest terms.

The largest number that is a common divisor of a fraction is known as the greatest 

 common divisor. It reduces the fraction to lowest terms in one step. In the example of 
24

48
 

above, we could have used 24, the greatest common divisor, to reduce the fraction to 
1

2
.

a. redUCing FraCtions by inspeCtion
Reducing fractions by inspection or observation is often a trial-and-error procedure. Sometimes 

a fraction’s common divisors are obvious; other times they are more difficult to determine. 

The following rules of divisibility may be helpful:

RULES OF DIVISIBILITY

A Number Is Divisible by Conditions

2 If the last digit is 0, 2, 4, 6, or 8.

3 If the sum of the digits is divisible by 3.

4 If the last two digits are divisible by 4.

5 If the last digit is 0 or 5.

6 If the number is divisible by 2 and 3 or if it is even and 

the sum of the digits is divisible by 3.

8 If the last three digits are divisible by 8.

9 If the sum of the digits is divisible by 9.

10 If the last digit is 0.

2-4

reduced to lowest terms The process 

of having divided whole numbers, known 

as common divisors or common factors, 

into both the numerator and denominator 

of a fraction. Used for expressing fractions 

as final answers. For example, 
5

20
 is 

reduced to 
1

4
 by the common divisor 5.

greatest common divisor The 

largest number that is a common divisor 

of a fraction. Used to reduce a fraction to 

lowest terms in one step. For example, 5 is 

the greatest common divisor of 
5

20
.

Construction workers must accurately 

measure and calculate various lengths 

of building materials by using fractions.
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EXAMPLE4 
redUCing FraCtions to LoWest  
terms Using inspeCtion

use observation and the rules of divisibility to reduce 
48

54
 to lowest terms.

S O L U T I O N S T R A T E G Y

48

54
=

48 ÷ 2

54 ÷ 2
=

24

27

Because the last digit of the numerator is 8 and the last digit of the 

denominator is 4, they are both divisible by 2.

24

27
=

24 ÷ 3

27 ÷ 3
=

8

9

Because the sum of the digits of the numerator, 2 + 4, and the denominator, 

2 + 7, are both divisible by 3, the fraction is divisible by 3.

48

54
=

8

9
Because no numbers other than 1 divide evenly into the new fraction 8

9
,  

it is now reduced to lowest terms.

T R Y I T E X E R C I S E 4

Reduce the following fractions to lowest terms.

a. 
30

55
b. 

72

148

C H E C K  Y O U R  A N S W E R S  W I T H  T H E  S O L U T I O N S  O N  P A G E  5 8.
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36 Chapter 2 • FraCtions

b.  redUCing FraCtions by the greatest 
COMMON DIVISOR METHOD

The best method for reducing a fraction to lowest terms is to divide the numerator and the 

denominator by the greatest common divisor because this accomplishes the task in one 

step. When the greatest common divisor is not obvious to you, use the following steps to 

determine it:

EXAMPLE5 
redUCing FraCtions to LoWest terms Using 
the greatest Common divisor method

Reduce the fraction 
63

213
 by finding the greatest common divisor.

 S O L U T I O N S T R A T E G Y

3

63q231

189

42

Divide the numerator, 63, into the denominator, 231. This leaves 

a remainder of 42.

1

42q63

42

21

Next, divide the remainder, 42, into the previous divisor, 63. This leaves  

a remainder of 21.

2

21q42

42

0

Then divide the remainder, 21, into the previous divisor, 42. Because 

this leaves a remainder of 0, the last divisor, 21, is the greatest common 

divisor of the original fraction.

63 ÷ 21

231 ÷ 21
     =

3

11

By dividing both the numerator and the denominator by the greatest 

common divisor, 21, we get the fraction, 
3

11
, which is the original 

fraction reduced to lowest terms.

 T R Y I T E X E R C I S E 5

Reduce the following fractions to lowest terms.

a. 
270

810
b. 

175

232

C H E C K  Y O U R  A N S W E R S  W I T H  T H E  S O L U T I O N S  O N  P A G E  5 8.

STEPS
  FoR DeteRMining the gReAteSt CoMMon  
DiviSoR oF A FRACtion

STEP 1. Divide the numerator of the fraction into the denominator.

STEP 2. Examine the remainder.

•	 If it is 0, stop. The divisor is the greatest common divisor.

•	 If it is 1, stop. The fraction cannot be reduced and is therefore in lowest terms.

•	 If it is another number, divide the remainder into the divisor.

STEP 3. Repeat Step 2 as needed.
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RAISING FRACTIONS  
TO HIGHER TERMS

Raising a fraction to higher terms is a procedure sometimes needed in addition and subtrac-

tion. It is the opposite of reducing fractions to lower terms. In reducing, we used common 

divisors; in raising fractions, we use common multiples. To raise to higher terms, simply 

multiply the numerator and denominator of a fraction by a common multiple.

For example, if we want to raise the numerator and denominator of the fraction 
3

4
 by factors 

of 7, multiply the numerator and the denominator by 7. This procedure raises the fraction to 
21

28
.

3 × 7

4 × 7
=

21

28

It is important to remember that the value of the fraction has not changed by raising it; 

we have simply divided the “whole” into more parts.

2-5

raise to higher terms The process 

of multiplying the numerator and 

denominator of a fraction by a common 

multiple. Sometimes needed in addition 

and subtraction of fractions. For example, 
5

20
 is the fraction 

1

4
 raised to higher terms, 

twentieths, by the common multiple 5.

common multiple Whole number 

used to raise a fraction to higher terms. 

The common multiple 5 raises the fraction 
1

4
 to 

5

20
.

STEPS
FoR RAiSing A FRACtion to A neW  
DenoMinAtoR

STEP 1. Divide the original denominator into the new denominator. The resulting 

 quotient is the common multiple that raises the fraction.

STEP 2. Multiply the numerator and the denominator of the original fraction by the 

common multiple.

EXAMPLE6 
raising FraCtions  
to higher terms

Raise the following fractions to higher terms as indicated.

a. 
2

3
 to fifteenths b. 

3

5
 to fortieths

S O L U T I O N S T R A T E G Y

a. 
2

3
=

?

15
In this example, we are raising the fraction 

2

3
 to the denominator 15.

15 ÷ 3 = 5 Divide the original denominator, 3, into 15. This yields the common multiple 5.

2 × 5

3 × 5
=

10

15
Now multiply both the numerator and the denominator by the common multiple, 5.

b. 
3

5
=

?

40
Here the indicated denominator is 40.

40 ÷ 5 = 8 Dividing 5 into 40, we get the common multiple 8.

3 × 8

5 × 8
=

24

40

Now raise the fraction by multiplying the numerator, 3, and the denominator, 5, 

by 8.

T R Y I T E X E R C I S E 6

Raise the following fractions to higher terms as indicated.

a. 
7

8
 to sixty-fourths b. 

3

7
 to thirty-fifths

C H E C K  Y O U R  A N S W E R S  W I T H  T H E  S O L U T I O N S  O N  P A G E  5 9.

Sometimes it is difficult to determine 

which of two fractions is the larger or 

smaller number. By converting them to 

like fractions (same denominator), the 

answer will become evident.

For example:

Which fraction is larger, 
4

5
 or 

5

6
?

4

5
=

24

30
, whereas 

5

6
=

25

30

Therefore, 
5

6
 is larger than 

4

5
.

Learning Tip
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