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Conversion Factors

To Change Multiply To Change Multiply
U.S. Customary From To By Metric System From To By
Length or Distance Length or Distance
12 inches (in.) = feet inches 12 1 kilometer (km) = kilometers melers 1.000
1 foot (ft) inches feet (.0833333 1,000 meters (m) meters kilometers 0.001
3 feet (ft) = feet yards 0.333333 1 hectometer (hm) = hectometers  meters 100
1 vard (yd) vards feet 3 100 mieters meters hectometers 0.01
36 inches (in.) = vards inches 36 1 dekameter (dkm dekameters  meters 10
1 yard (yd) inches yards 0.027778 or da) = 10 meters meters dekameters 0.1
5,280 feet (t) = miles feet 5,280 1 decimeter (dm) = decimeters melers 0.1
1 mile (m1) feet mles 0.000189 0.1 meter meters decimeters 0
Weight or Mass 1 centimeter (cm) = centimeters meters 0.01
16 ounces (o) = pounds ounces 16 0.01 meter meters centimelers 100
1 pound (1b) ounces pounds 0.0625 1 millimeter (mm) = millimeters melers 0.001
2,000 pounds (Ib) = Lons pounds 2,000 0.001 meter meters millimeters 1.000
1 ton (T) pounds tons 0.0005 Weight
Liguid Capacity or Voelume 1 kilogram (kg) = kilograms grams 1.000
3 teaspoons (1) = lablespoon  leaspoon 3 1,000 grams (g) grams kilograms 0.001
1 tablespoon (T) leaspoon tablespoon 0.333333 1 hectogram (hg) = hectograms ~ grams 100
2 tablespoons (T) = ounce tablespoon 2 100 grams grams hectograms 0.01
1 ounce {oz) tablespoon ounce 0.5 1 dekagram (dkg) = dekagrams Erams 10
8 ounces (0z) = cups ounces 8§ 10 grams grams dekagrams 0.1
1 cup (c) ounces cups 0.125 I decigram (dg) = decigrams grams 0.1
2cups(c) = pints cups 2 0.1 gram grams decigrams 10
1 pint (pt) cups pints 0.5 1 centigram (cg) = cenugrams  grams 0.01
2 pints (pt) = quarts pints 2 0.01 gram grams cenbigrams 100
1 quart (qt) pints quarts 0.5 1 milligram (mg) = milligrams grams 0.001
4 quarts (qt) = gallons quarts 4 0.001 gram grams milligrams 1.000
1 gallon (gal) quarts gallons 0.25 Capacity
1 kiloliter (kL) = kiloliters liters 1.000
1,000 liters (L) liters kiloliters 0.001
To CH : Multiply 1 hcciulillcr(hL) = I?{:clulilcrs liters ) 100
Units of Fime From To By ]L'Il.llllt:rs liters . ]:!.L‘l.’t oliters 0.01
1 dekaliter (dkL) = dekaliters liters 10
| minute = minutes seconds 60 10 hiters liters dekaliters 0.1
6l seconds seconds minules 0016667 1 deciliter (dL) = deciliters liters 0.1
1 hour = hours minutes 60 0.1 liter liters deciliters 10
60 minutes minutes hours 0016667 1 centiliter (cL) = centiliters Iiters 0.01
1 day = 24 hours days hours 24 0.01 liter liters centiliters 100
hours days 0.041667 1 mulliliter (mL) = milliliters liters 0.001
| week = 7 days weeks days 7 0.001 liter liters milliliters 1.000
days weeks 0.142857
1 fortnight = fortnights weeks b
2 weeks weeks fortnights 0.5 To Cha Multiply
1 munih_ =30 F!ays months days 30 Units of Area From To By
(ordmary time) days months 0.033333
| leap month = leap months  days 29 1 square fool = square feet square inches 144
29 days days leap months 0.034483 144 square square inches  square feet 0.006944
1 year = 12 months years muonths 12 inches
months YeArs 0.083333 1 square yard = square yards square feet 9
| year = 365 days years days 365 9 square feet square feet square yards 0111111
days years 0.002740 1 square mile = square miles square 2.5887
1 decade = decades years 10 2.5887 square kilometers
10 years Years decades 0.1 kilometers square square miles 0.386294
1 century = centuries Years 100 kilometers
100 years years centuries 0.01

Changing Temperature between Fahrenheit and Celsius

b
Fahrenheit to Celsius: Subtract 32 then multiply by 3

. 9
Celsius to Fahrenheit: Multiply by = then add 32

o= %{“F —1yeEC =

1.8

=%

9
°F= ;C + 320r°F= LBC+ 32



U.S. Customary
and Metric To Change Multiply
Comparisons From To By
Lenath
1 meter = melers inches 39.37
39.37 inches inches melers 0.0254
1 meter = melters feet 32808
3.2808 feet leet melers 0.3048
1 meter = meters yards 1.0936
1.0936 yards yards melers 0.9144
1 centimeter = centimelers inches 0.3937
0.3937 inch inches cenlimeters 2154
1 millimeter = millimeters inches 0.03937
0.03937 inch mches millimeters 354
1 kilometer = kilometers miles 06214
0.6214 mile miles kilometers 1.6093
Weight or Mass
1 gram = grams ounces 0.0353
0.0353 ounce ounees grams 28.3286
1 kilogram = kilograms pounds 2.2(M6
2.2046 pounds pounds kilograms 0.4536
Liguid Capacity
1 liter = liters quarts 1.0567
1.0567 quarts quarts liters 0.9463
Capacity or Yolume
1 cubic inch = cubic inches cubic 16.387
16.387 cubic centimeters
cenlimeters cubic cubic inches 0.0610
centimeters
1 cubic meh = cubic inches liters 0.01639
0.0163%9 liters liters cubic inches 61.0128
1 cubic fool = cubic feet cubic meters 0.0283
0.0283 cubic cubic meters cubic feet 353357
meter
1 teaspoon = teaspoons milliliters 493
4.93 milliliters milliliters leaspoons 0.202%
1 tablespoon = tablespoons milliliters 14.97
1497 milliliters  milliliters tablespoons 0.0668
1 Tud ounce = Mud ounces milliliters 2957
29.57 milliliters  millafiters uid ounces 0.0338
1 cup = 0.24 liters cups liters 0.24
liters cups 4.1667
1 pint = 0.47 liters pints lters 0.47
liters pints 21277
1 gallon = gallons cubic meters 0.00379
0.00379 cubic cubic meters gallons 263.85
meters

Special Algebra Patterns
for Factoring

a4+ 2ab + b2 = (a + )2

-4

al=br=(@+ba-h
at+pr= (a + b}{;.-: —nab + bl}
a*— b =(a - ba* +ab+ bY

~

K

a >Cc m=

M= b o b

Add

Subtract

Multiply

Divide

Equal to

Approximately equal to

Not equal 1o

Percent

Greater than

Less than

Greater than or equal to
Less than or equal to
Radical sign or square root
Grouping symbols

Absolute value

Function notation, read “f of x™
Line AB

Line segment AB

Ray AB

Congruent Lo

Similar to (geometric figures)
Angle

Parallel

Perpendicular

Triangle

Circle

Right angle

Delta, change, used with slope
Such that, used with set notation
Summation

Subseript (1)

Empty or null set

Is an clement of

Union (of sets)

Intersection {of sets)

Constant—Pi (ratio of diameter
to circumference of
circle, approximately 3.141592654)

Constant—natural exponential;
from (! + ;_)" wherne n— =,
approximately 2718281828
The square root of —1; V=1
Infinity

Therefore

There exists

For every
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In College Mathematies for Trades and Technologies, Tenth Edition, we have pre-
served all the features in previous editions that have made this one of the most
appropriate texts on the market for a comprehensive study of mathematics in gen-

eral education and in career programs. We continue to use real-life situations as a
context for applied problems.

The tenth edition retains the writing style and pedagogy that has made the first nine
editions successful, while incorporating new features and new material to keep
abreast of the curriculum and technology changes that are occurring globally,

New Features:

» Stop and Check exercises reinforce new concepts and appear in the margins
opposite the examples. The answers are located directly beneath to allow stu-
dents to check their understanding, and worked-out solutions can be found
online in MyLab Math.

» Examples are coded to specific exercises in the Section Exercises to facilitate the
mastery of the concepts.

> Definitions are featured in the margin as they are introduced. These definitions
are also included in the Glossary/Index.

» Learning Catalytics is an interactive student response tool that uses students’
own devices to engage them in the learning process. Learning Catalytics is acces-
sible through MyLab Math, where instructors can generate class discussion,
promote peer-to-peer learning, and use real-time data to adjust instructional
strategy. As an introduction to this exciting new tool we have provided premade
Learning Catalytics questions that cover pre-requisite skills at the start of each
section to check students’ preparedness for the new section. Each question is
tagged for searching CleavesCol#, where # is the chapter number. For example,
search CleavesCol8 for all questions from Chapter 8. Learn more about Learn-
ing Catalytics in the Instructor Resources tab in MyLab Math.

New Material:
» Trigonometric functions of cosecant, secant, and cotangent are introduced.

Four online appendices are available in MyLab Math. now with accompanying
assignable exercises:

» Appendix A: Measuring Instruments (calipers, micrometers, uniform and non-
uniform scales, and gauges)

» Appendix B: Number Systems (decimal, binary. octal, and hexadecimal)

» Appendix C: Matrices and Determinants (including solving systems of equa-
tions using Cramer’s rule)

» Appendix D Conic Sections (parabolas, ellipses, circles, and hyperbolas)

vil
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Preface

Career Coding:

» Examples, section exercises, and chapter review exercises have been coded using
15 different career categories. This will strengthen students’ ability to make con-
nections between mathematical concepts and career applications. An index of
applications by career code can be found at the end of the book.

CAD/ARC

©
(=]
=

] B B BE E
m —i . =
(x] =] Ed

HELPP

HLTH/N

PFIN]

Agriculture/Horticulture/
Landscaping

Auto/Diesel Technology
Aviation Technology

Business/Accounting/
Real Estate
CAD/Drafting/
Architecture/Surveying

Computer Technologies

Construction Trades
Electronics Technology

Helping Professionals/
Education/Criminal Justice/
Fire Fighting

Allied Health/
Nursing/EMS
Hospitality/Culinary/

Food Technology
Industrial Technology/
Manufacturing/Machine

Technology/Engineering
Technology

Industrial Trades/Welding/
Machine Tool/Industrial
Maintenance

Personal Finance

Telecommunications

Agriculture, Horticulture,
Landscaping
Automobile and Diesel Mechanics

Aviation, Geographical Information
Systems

Business Administration,
Accounting, Real Estate

CAD, Drafting, Architecture,
Graphic Communication, Surveying

Computer Tech, Information
Systems, Information Technology,
Network Technology

Construction, Carpentry, Electrical,
Plumbing, HVAC, Pipe Fitting

Electronics Technology, Computer
Electronics

Criminal Justice, Fire Science,
Counseling, Education

Healthcare, Nursing,
Nutrition, EMS

Hotel and Restaurant Management,
Culinary Arts, Food Technology

Manufacturing, Industrial, Machine,
Engineering Technologies

Welding, Machine Tools, Industrial
Maintenance

Home Loans, Credit Cards, Making
Purchases, Best Buys

Telecommunication Technology

Our goal is to present a systematic framework for successful learning in mathe-
matics that will strengthen students’ mathematical sense and give students a greater
appreciation for the power of mathematics in everyday life and in the workplace.
The new material in this edition has been added to broaden the usefulness of the
text. Many of the explanations have been enhanced with carefully constructed visu-
alizations. Exercises have been updated and new ones added.



Preface ix

Commitment to Improving Mathematics Education

Calculator Usage

To the Student

In Great
Company

The author continues to be active in the standards and other initiatives of the Amer-
ican Mathematical Association of Two-Year Colleges (AMATYC). We enthusiasti-
cally promote the standards and guidelines encouraged by AMATYC, NCTM.
MAA, and the SCANS document.

Calculator tips appropriate for both scientific and graphing calculators are periodi-
cally included. These generic tips guide students to use critical thinking to determine
how their calculator operates without referring to a user’s manual. In addition, spe-
cific instructions for the TI-84 calculator are given.

We continue to emphasize the calculator as a tool that facilitates learning and
understanding. Assessment strategies are included throughout the text and supple-
mentary materials to enable students to test their understanding of a concept inde-
pendently of their calculator.

The mathematics you learn from this book will help you advance on your career path.
We have given much thought to the best way to teach mathematics and have done
extensive research on how students learn. We have provided a wide variety of features
and resources so that you can customize vour study to your needs and circumstances,
The following features are key to helping you learn the mathematics in this text.

Table of Contents. The table of contents is your “roadmap™ to this text. Study it
carefully to determine how the topics are arranged. This will aid you in relating top-
ics to each other,

Glossary/Index. An extensive glossary/index is an important part of every mathe-
matics book. Use the index to cross-reference topics and to locate other topics that
relate to the topic you are studying.

In Great Company. Each chapter opens with an interesting article that gives a situ-

ation that resulted from errors made in mathematics. These articles are intended to
motivate you to learn from your own errors.

Review of Basic Concepts

-n Iothing 14 s et e
. St~ i ol A .




X Preface

Learning
Outcomes

Learning
Catalytics

Stop and
Check

Key
Vocabulary
Terms

SECTION 3-2  Pererdage Freblems 11

“ ldImil’gIhl Portion, Base, and Rate in Percant Problems. A formula expressesa
1 | Idenifyhe paeton, kase re]am:lmshap among quantities. When vou use the su-sl.r.:p problem-solving approach,
s it in perota B the third step. the Solution Plan, is often a formuls written in u'nnlﬂs and letters.
problems. The percentage formula, Portion = Hale » Basc. can be written as £ = RE
Soive péresutpechlerns The letters or words represent numbers. )
izing the pescentage In the formula P = RE. the base { £) represents the origimal number or one entire
farmula, quantity. The partion () represents a part of the base. The rate (R) 15 a percent that
R o percen probiems tells us how the base and portion are related. In the statement =50 s 2000 of 250, 250
using the percentags iz the base (the entire quantity), 30 is the portion {part), and 20 is the rate (percent ).
proportion
W soive business and T Identify the rate, base, and portion:
consumer probiems
Ivehing parcents. 1. ldentify the rate. Rate is usually written as a pereent, but it may be a decimal

or fraction.

2. Identify the base. Buse is the total amount, onginal amount, or cotire
amount. The hase often follows the preposition of.

58 . Identify the portion. Portion can refer to the part. partial amount, amount

of increase or decrease, or amount of change. It iz a portion of the hawe, The

1 '.'_ portion often follows a form of the verb is.

L

STOF AND CHELK ENAMPLE 1

Identify the P B and R fi .
mzt;:‘:;h._ = Idennfy the mven and missing efements for each example.

1. What numbser 15 300 of 807 (a) 20% of 75 is what number?

L 43 is what percent of 0?7 . o
3. 19 of what numberis 357 () What percent of 50.s 307

hnswers: (c) Eight is 1004 of what number?

L. P s misging. § = 8 R = ML

L P =45 B =90 Rixmising R B r

L P = 35 Bis minsimg. & = 257 {a) 20% of 75is what number? Use the identifying key words for rate
) Percent Towal  Pant percent or %), bas= (rotal. original,

iy :&g"x': n:rm:m o ® B P associated with the word of), and par-

= that expiesses & i} i E

relstionahip among qianites (b) What percent of 50 is 307 tion {part, assoclated with the word is).

Pereentage formula: Portion = ! Part

Rafe = Base, ar F.— £5 P [ ] k

Hasie: the nurmber () that represents (e} Eight is 104 of what number?
e arsginad ar tatal amaunt et [

Partion: the number (7) that
represerils a parl ar purbian of the
base. Also called percentage
Fae: the rate (7 & o percent that
113 115 Poww i trasas and pirtion ane

See Exercises1-12.

Did You Know? Portion can be called percentage. In 2 standard dictionary you will
see percentage defined as “a fraction or ratio with 100 understood as the denomi-

relsied nator.” a5 “the result obtained by multiplying a quantity by a percent.” and as
Percantage:in 1 problen Invhirig “a portion or share in relation to a whole; a part.* That is, the word pereeniage
pescent, the namber () that can refer to both the rate and the porbon. This causes many to confuse the
tepreents & partion of the bae words percent and percentage. Because in written reports the word percenrage 18
Alse called portian; sli=mste often used to identify the percent or rate instead of the portion, we will only wse
tefinitionz & fraction or 3tio with the word pertion when referring o a part of the hase.

100 understond as the denaiingbar

Procedures
box

Tip Box

Learning Outcomes. A learning outcome is what you should be able to do when you
master a concept. These outcome statements can guide you through your study plan. Each
section begins with a statement of learning outcomes that shows you what you should look
for and learn in that section. If you read and think about these outcomes before you begin
the section, you will know what to look for as you work through the section. Section Exer-
cises are organized by learning outcomes, and the Chapter Review of Key Concepts give

procedures to review and a worked example for each learning outcome.

Learning Catalytics. These questions in the text are featured in Learning Catalytics
available through MyLab Math. This interactive student response tool uses stu-
dents’ own devices to engage them in the learning process. Instructors can generate

class discussion, promote peer-to-peer learning, and use real-time data to adjust
instructional strategy. The questions we have provided test pre-requisite skills at the
start of each section to check students’ preparedness for the new section. Learn
more about Learning Catalytics in the Instructor Resources tab in MyLab Math.

Procedures Boxes. Each learning outcome has one or more procedures boxes.
These boxes provide rules or procedures presented as numbered steps. A procedures

box may also present a mathematical property, formula, or fact.



Career coding
in examples

Six-Step
Problem
Solving
Example with
Explanatory
Comments

Preface Xi

Tip Boxes. These boxes give helpful hints for doing mathematics, and they draw

your attention to important observations and connections that you may have missed
in an example.

Stop and Check Exercises. These extra exercises located in the margin give students
immediate practice with answers as new concepts are introduced, so they can master
every outcome.

Key Terms. These important vocabulary words are highlighted in bold in the text
and called out in the margin with their definitions.

SECTMON 1=3  Dntar of Cymrwanny wret foshien dcinng 3

Mare thas ene relatianship may be nesded (o find ihe unknows facs. Whea
this s the case, you usmally nesd 1o Tead the problem several ftimes o find afl the
relstaanahips and plas yaur solution siraiegy.

EEd Corles Anne MeAnally needs toship T8 crvstal vases With standad packing
1o prevent damage., § vases fit inesch svuilshle hox. How many hores are squarsd i
pack the vuses?

s laei

Number af baxes roguined 1o pack the vases

K facts

toesl vases 10 be shipped = 78

munther of s per box = 4

e

toes] hoes peeded = total mmber of vises — mumber per box

total boxes needied = T8~ §

Esiinsstion

M+35=14  Round down e duidend.

)+ 5 =186 Auurd upthe dildend,

Since T8 is-between 70 and 80, the number ol bowss pasded is berwsen 14 and 16,

Calrmlation

MW E = 5RE

1 boxes ure needed; 16 boves will contam $ vases each. mnd § bon will comtam 3
yasei. The bax with 3 vases will need cxirs packing materal Sas Edercian TL

[l vsing Gumssing wset Chacking v Selve Problema An sflective sraegy for sab
ingg problems invobves pusssing. Muke 2 guess thai you think muy he ressomabile
and check 1w soe i the anwwer is corrert. I your guess is mot coredt, decide if iV in
100 high or 100 low. Make another gness hased on whist you learsed from yoar
il eess. Coetinue il yoa fisd ihe correct answer

Let's try guessing in the previoes example. We [ousd that we cockd pack 10
vames i |4 boxes mnd 80 vasss in 1 bores. Simce we nesd o pack TH vase:, haw
niey vases can we pack with 18 boxed? 1319) = 75. Sill not encugh. Therefare,
we will need 8 boxes. hut the lust box will nog be fisll

Yo cam prohably think of sther ways b sohve this problem. Some plass will be
miore efficient fhun athers, hut you develap your penblem-sobirg skills by purssing
 wariety of strategics

m MyLab Math Fe wisiien masties gi e e sy i Mgt waan

BN o it s of cxpentions 2o v abesite cach probles. Ser Exmple 7.

LF+ra-3 rat+n-4 LM 2
i B 5 16548 L TE ]
T+ B Aas- 13

L IR ]

Career-Coded Examples and Exercises. Applied problems focus on a wide variety
of careers available as a course of study at your community college, technology cen-
ter, or university. These careers are grouped into 14 categories. and the examples
and exercises are coded to these categories as appropriate. There is also a category
for personal finance which is appropriate for all career choices. An index of applica-
tions is provided in the back of the book for your convenience.

Six-Step Approach to Problem Solving. Successful problem solvers use a systematic,
logical approach. We use a six-step approach to problem solving. This approach gives
you a system for solving a variety of math problems. You will learn how to organize the
mnformation given and how to develop a logical plan for solving the problem. You are
asked to analyze and compare and to estimate as you solve problems. Estimation helps
you decide whether your answer is reasonable. You will learn to interpret the results of
your calculations within the problem’s context, a skill you will use on the job.

Use of Color in the Text. As you read the text and work through the examples,
notice the items shaded with color. These will help you follow the logic of working



Preface

Section
Exercises with
Reference to
Examples

Chapter
Review

of Key

Concepts

through the example. Color also highlights important items and boxed features such
as the Tips, Learning Outcomes, rules, procedures, and formulas.

Using Your Calculator. Calculators are useful in all levels of mathematics. Some tips
introduce easy-to-follow calculator strategies. The tips show you how to analyze the
procedure and set up a problem for a calculator solution; a sample series of key-
strokes is often included. In addition, the tips help you determine how your type of
calculator operates for various mathematical processes.

Crapier Rewew of Key Concepes 209

Ser Example &

14, Five defective pems were zeeudenially placed s box of 15, A dreawmng soll be held w award door prises. 1§ the
139 pood pens, making a box of 144 pens. What is the mames of 24 peoplke (no repeaied names) are in the poal
probablity of finding a defective pen on the second 1ry for the deawing, what 4 the probability thar David's
il the frsc iy resulted in Godimg a defoctive pen’ mame will be pulled 2t mndom for the frst prize? 17 his

rimie 14 pielled and nol replaced, whit i3 the probability
that Gaynell's name will be pulied nen?

Sew Example 9,

L. A company has seven employess. Their ages are 25, 37, 17. Plaving cards have red o bliack faces. What is the prob-
3247, 56,63 and 67, respectively. ahility of drawing & card with a preén fce from a deck
Wit 35-the o ibllity o sskaoifse i sarhloyie 57 2t of playmg cards?
aastgiment that 45 al least 21 vears old?

Sew Excrnple 10,

18, What are the odds agamst selecting a female employee 19, An employver bas 18 fenmale amd & male enployecs who do
Frostn a1 protp of 18 female and 6 male employeed! the zamee work, What are the oduds for seletng 3 fimale

employee from this group for 4 special assignment?

[ CHAPTER REVIEW OF KEY CONCEPTS

——

LEARNING DUTCOMES WEY CONCEFTS AMD EXAMPLES
Reail a circle. bar, or line graphe 1. Examine the tide of the graph to Ond our what informa-

thovi ds shown. L Examine the pairts (o see how they relate Lo one another and to the wholke.
3. Examine the Iabels for each part of the graph and any explanatory semarks thar may be
giver. 4 Use the given parts to caloulate addiiional amounts or percents.
n Read cincls graphs A carclle praph compares parts o a whole.
Ip. 265].

1 the total monthly revemse at a wsed ear dealership ds $75.000, what is the fevense (rom
tivicks? {See Fig. 6-22.)

38, of 75000 =
035 % 75,000 = $26.250

Section Exercises. These practice sets are keyed to the learning outcomes and
appear at the end of each section. Use these exercises to check your under-
standing of the section. The answers to every exercise are at the end of the text,
so you can get immediate feedback on whether you understand the concepts.
Each example in the section has at least one exercise that is referenced to that
example.

Chapter Review of Key Concepts. Each chapter includes a summary in the form of
a two-column chart. The first column lists the learning outcomes of the chapter. The



Career
Coding in
Chapter
Review
Exercises

Preface xiii

second column gives procedures and examples for each outcome. Page references
are included to facilitate your preview or review of the chapter.

Chapter Review Exercises 207

CHAPTER REVIEW EXERCISES
m MyLab Math For sdditionsl practice go ta your study péan in Mylab Math,

Write tuwo unit ratios that relate the given pair of measunes.

1. Feet and inches 2. Hours and days
A Pounds and tons 4. Yards and miles

Using wnit ratios or conversion factors, convert the given measures 1o the new units:

5. How many ounces are in 3 b L8 m A fire suit weighing j"_} b weighs how many
onges!
7. Find the number of pounds in 680 oz, L5 m A canof Trus weighs 22 4 0z, How many pounds
is this?
9 m How many feet of wire are needed (o fence a 1. m The tail height of a B 737200 alrerafi is 36 fi 6 in,
property lime |} mi long? How many inches is the tail height?

Eapress the measures i standard notation,

I LAY 1L | miS375R
13 I!I!sl'-‘ém. 14 2pal Tt
Add o sublract. Write answers in standard notation,
Feal3gi Ti%in 4lb %oz
B amiag W anein 7 amile
18 I Two packages to be sont uis express weigh S s 4 oz 19. TN A warer hose purchased for an RY was 20t ong.
each What is the shipping weizght of the two packages? What was its length after 7 in. were cut off?

Multiply and wnite answers for mixed measures in standard notation.

Sib3oz Sin. Iihgal 3 gt
R Moy Tin z 8
Drivide.
B XNy 2fibin » 2 M Spaligilpee A

25 BIEEZ 1 65 Ib of flame retardant are divided equally 26, 1F 32 aqual lengths of pipe are needed for 4 job

o four boxes, express the weight of the contents of each and exch length 10 be 211 8 .. how many feet of pipe
boa in pounds and sinces are tieeded for the job?
n iR + df 28 2miB20fi »~ 150
ki il il gt
W 5o = = 2 gl _ at
[ETE I . 220 h h
3. m How many quarts of milk are needed for a rec- 33 m How many Loz servings of jelly can be made
ipe thar calls for 3 pt of milk? from & § -b container of jelly?
Giive the prefix that relaies each number to the standard unit in the metric system
|
33, 1,000 pmes 3 ﬁ.\(’
35, ﬁ of 36, 10 times

Chapter Review Exercises. An extensive set of exercises appears at the end of each
chapter so you can review all the learning outcomes presented in the chapter. These
exercises, organized by section, may be assigned as homework. or you may want to
work them on your own for additional practice. Answers to the odd-numbered exer-
cises are given at the end of the text, and worked-out solutions appear in a separate
Student Solutions Manual available for purchase. Your mstructor has the solutions
to the even-numbered exercises in the Instructor’s Resource Manual.

Team Problem-Solving Exercises. Employers value an employee’s ability to interact
with others in a team environment. These exercises will allow you to develop and
refine your team-interaction skills.

Concepts Analysis. Too often we focus on the how to and overlook the why of
mathematical concepts. The Concepts Analysis questions further your understand-
ing of a concept and help you see the connections between concepts. Some concepts
questions present incorrect solutions to exercises to give you practice in analyzing
and correcting errors. Error analysis also reinforces your understanding of concepts.
As an added bonus, these exercises strengthen your writing skills. Suggested
responses (answers) are found in the Instructor’s Resource Manual.
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Practice Test 1n3

Wirite as o fraction in lowest terms, Perform the caleulations nsing a caloulator.
o 3 5
| , i3 5 %3
20 0125 20 0375 nl; — 7Y — 33,
3 z L 3.1 o
"4 6 3 = )
2 TEAM PROBLEM-SOLVING EXERCISES

Your tcam is preparing a report that is to be printed on both sides of the paper. It is customary to put odd-mmmbered pages
on the front and even-numbered pages on the back. A new chapier is started on the front of a sheet of paper, even if’ this cre-
uted u preceding hlank paoe Assign page numbers to the document based on these guidelines,
Chap. 1. 15 pages Chap 2. 17 pages L. What page number will start Chapter 27
Chap. 3, 24 pages Chap 4. 15 pages 2. How many pages afe in the document?

A How many blank pages are in the documem?

2 CONCEPTS ANALYSIS

1. What two operations cequire & common depominaor? 2, Explam how to find the reciprocal of a fraction.
3 What steps mist be followed 1o find the reciprocal of 4 4, What number cin be written s any fraction that had the
orined number? sane oumerator and desominator? Explain why
5. What operation reqguirés the use of the reciprocal of a 6. Name the operation that has each of the following for an
fraction? answer: sum, difference. product, quotient,
7. What operanon must be used 1o solve an applied prob- 8. What does the denominator of 4 fraction indicate?
bem if the total and one of the two parts are given®
O, What does the sumerater of & fraction indicaze? 10, What ki of fracticn has a value less than 1!
Fund. explain, and correct the mustakes in these problems.
I | ) i E] L 3 -] 3 4 % ]
e L | A =t =M= 3
L 8 ) 8 s & I L - ety | 2% 14, & 4 £ 2 =2
2
K
3
7=
4
[ ]
15 1= (0w Jl—
4 L -]
7 T 7
—dh =~ =
8 g 8
L 1 1
Jm=T 4 |m= =
g TR
2 | PRACTICE TEST
Represent as fractiom. Wit as whole or mied numbers
9 14
1. 3 out of 4 people i 4 susvey 17=9 A= 4. T
3

Practice Test. The practice test at the end of each chapter lets you check your
understanding of the chapter learning outcomes. You should be able to work each
problem without referring to any examples in your text or your notes. Take this test
before you take the class test to check and verify your understanding of the chapter
material. Answers to the odd-numbered exercises appear at the end of the text, and
their solutions appear in a separate Student Solutions Manual. Your instructor has
the solutions to the even-numbered exercises in the Instructor’s Resource Manual.

Cumulative Practice Tests. Practice tests for a group of chapters are included after
Chapters 3, 6, 10, 15, 18, and 20. These tests will help you prepare for mid-course or
end-of-course exams. Periodically reviewing previously learned material will help
you retain the concepts for a longer period of time. Answers to the odd-numbered
exercises appear at the end of the text, and their solutions appear in a separate Stu-
dent Solutions Manual. Your instructor has the solutions to the even-numbered
exercises in the Instructor’s Resource Manual.

Cheryl Cleaves
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Resources for Success MyLab
Get the Most Out of MyLab Math for College
Mathematics for Trades and Technologies, Tenth Edition
by Cheryl Cleaves and Margie Hobbs

College Mathematics for Trades and Technologies 10th edition offers market-leading content written by
author-educators, tightly integrated with the #1 choice in digital learning—MyLab Math. MyLab Math
courses can be tailored to the needs of instructors and students, while weaving the author team's
voice and unigue approach into all elements of the course. With College Mathematics, learning math-
ematical concepts through real-world trade applications comes through from the text to the MyLab

course seamlessly.
Take advantage of the following resources to get the most out of your MylLab Math course.

Motivate and Support Students with Updated Resources

Updated video program provides example-based
videos for each section of the text. These videos
are short enough that students will actually watch
them, and walk students through the solution pro-
cess of types of problems. The mobile-ready player
allows videos to be played on any device-support
students no matter where they are.

NEW! Learning Catalytics is an interactive student response tool that
uses students’ smartphones, tablets, or laptops to engage them in more
sophisticated tasks and thinking. Available through the MyLab Math
course, pre-made questions specific to College Mathematics are available
to use with students. Margin references in the text indicate where an
existing Learning Catalytics question would be applicable to use. To find
these questions in Learning Catalytics, search for “CleavesCol#” where
# is the chapter number.

7 Beac ieanmne tu i S
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pearson.com/mylab/math
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Motivate and Support Students with Updated Resources

NEW! A trade application question library [semouia 4., WD | b HIW Score: 0%, 01 18 pts
provides a wide range of exercises available to 42827 P
assign to work for any instructor’s class dynam- | s s s oo s o mg s st b
ics. Available in the MyLab Math ASSIgNMENt | s e sss amemsen 145375 e
Manager, this library of exercises now allows | 7 sssss s
instructors to pull in additional application

guestions from particular trades or industries.

1) The mrtunl diempsn ! A b § (T 5 whote somoes o 8 deceal |

Expanded MylLab exercise coverage now in-
cludes coverage of all online appendices, giving
students the chance to practice and reinforce
skills from all content areas.

10 T scain Besier of e o.m‘. L P —————— ] -

Resources for Instructors Resources for Students

The following resources can be downloaded from

the Instructor's Resource Center on www.pearson. Student Solutions Manual

com, or in the MyLab Math course. This manual contains completely worked-out

solutions for all the odd-numbered exercises in
Instructor's Resource Manual the Chapter Reviews, Practice Tests, and Cumu-
This resource includes teaching tips and activity lative Practice Test in the text.

ideas for each chapter, which can be used for
individual or group work, as well as solutions to
even-numbered exercises for Chapter Reviews,
Practice Tests, Cumulative Practice Tests, and
solutions to all Concept Analysis exercises.

UPDATED! TestGen

TestGen® (www.pearsoned.com/testgen)
enables instructors to build, edit, print, and
administer tests using a computerized bank
of questions developed to cover all the objec-
tives of the text. Updated for the 10th edition,
TestGen is now algorithmically based, allowing
instructors to create multiple but equivalent
versions of the same guestion or test with the
click of a button. Instructors can also modify test
bank questions or add new questions.

pearson.com/mylab/math
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— In Great Company

Math: Nobody's Perfect

Some people hate to do math because they get frustrated when they make a mis-
take. Even the most expert mathematician can spend hours working through a
problem only to have a teensy-tiny mistake turn the whole thing into useless
trash. If you think math demands absolute perfection or if you think your work is
wrong if it isn’t perfect in every way, then you will be defeated before you even
begin to do math.

So, in mathematics, the first step to success is simple: recognize that no one
can always get it perfect every time.

The second step to success is also simple: try to do it anyway,

That is all there is to math. If you like succeeding when challenged, you will
love math.

A huge part of doing well in math involves learning to separate your ego
from your results. When—not if, but when—you get a math problem wrong,

Kimagination/123RF



2 CHAPTER 1 Review of Basic Concepts

Decimal-number system: the
system of numbers that uses 10
individual symbaols called digits
(0,1, 2,3,4,5,6,7 8, 9 and place
values of powers of 10

Digit: one ofthe symbols 0, 1, 2, 3,
4,5,6,78,9

Place value: the value of a digit

based on its position in a number

LEARNING DUTCOMES

n Compare whole numbers.

n Write fractions with
power-of-10 denominators
as decimal numbers.

B Compare decimal numbers.

that wrong answer does not mean you are stupid. All it means, is you got that one
wrong. Everyone gets math wrong, some of the time. Look at all the grear com-
pany you have!

Steve Kellmeyer, Math Instructor
Art Institute of Dallas

Scientists Can't Add ([November 9, 1993)

In 1987, U.S. physicists convinced Congress that the United States was falling
behind in high-energy particle physics. We must leap ahead of the competition! We
must build a machine capable of carrying out such high-energy work by the next
century! The physicists, the mathematicians, the Nobel laureates had it all worked
out. They wanted to build what was called a Superconducting Super Collider (SSC).
And they could build it, they said, for the low, low price of just $4.4 billion. Chicken
feed, really.

The U.S. government bought into the idea, and Congress approved the funds.
In 1991, construction began in a little town just south of Dallas, Texas. the town of
Waxahachie. The workers drilled 200 feet down and then began boring a circular
tunnel through the bedrock. But even before construction began, prices had begun
to rise. Worse, international collaboration, which was supposed to bring in an addi-
tional $2 billion in funding, never actually happened.

By 1993, cost estimates for the project rose from the original $4.4 billion to over
$12 billion. Prices had already tripled, but only 14 miles of the 54 miles (25%) of
underground tunnels had been dug. Equipment still hadn’t been bought. Worse, the
International Space Station was competing for the same funds the SSC was sup-
posed to get. It was too much. Congress threw in the towel on October 21, 1993, and
officially canceled the SSC.

So, what did the United States get for its $2 billion investment? A big hole in the
ground in Texas, topped by a lot of empty buildings, the whole thing surrounded by
rusting cyclone fences.

The mathematicians and the Department of Energy officials who oversaw the
project apparently couldn’t add very well. They kept miscalculating costs and failed
to foresee basic difficulties. How can the American public have faith in mathemati-
cal models put forward by mathematicians who cannot add up a few dollars to
arrive at realistic costs?

Remember this the next time you make a basic addition or subtraction mistake.
You aren’t the first to do it. You won't be the last. And it isn’t nearly as humihating
for you to make such a mistake as it was for all the engineers, mathematicians, phys-
icists, and government employees involved with the SSC. After all, they made essen-
tially the same error, and their mistakes were splashed across the front pages of
newspapers across the nation.

Basic Operations with Whole Numbers and Decimals

Our system of numbers, the decimal-number system, uses 10 symbols called digits:
0,1,2,3,4,5,6,7, 8,9. A number can be represented with one or more digits. When
a number contains two or more digits, each digit must be in the correct place for the
number to have the value we intend it to have. Each place in the system has a specific
place value.

The numbering system is made up of many different types of numbers. The first
two types of numbers that we review are natural numbers and whole numbers. The



n Round a whole number ora
decimal numberto a
specified place value.

B Add and subtract whole
numbers and decimals.

I Muttiply and divide whole
numbers and decimals.

M LEARNING CATALYTICS
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Natural numbers: the set of
counting numbers beginning with
1, 2, 3, and continuing indefinitely;
also called counting numbers

Ellipsis [...): a notation to show
that the pattern established befare
the ellipsis continues

Counting numbers: same as
natural numbers

Whole numbers: the set of natural
numbers and the number 0; numbers
made up of one or more digits

Periods: groups of three place
values—ones, tens, hundreds—for
periods such as units, thousands,
millions, billions, and trillions

Units: period formed by up to three
digits on the right end of a whole
number

Thousands: period formed by up to
three digits to the left of the units period
Millions: period formed by up to
three digits to the left of the
thousands period

Billions: period formed by up to three
digits to the left of the millions period

Trillions: period formed by up to three
digits to the left of the billions period
Number line: visual representation
of the relationship of numbers by size

Infinity [22]: a concept that
numbers continue without end

Inequality: a mathematical statement
showing two numbers that are not
egual. Inequality symbols are << and >

Less than (<<): a symbol placed
between two numbers showing the
left number is smaller than the right
number

Greater than [>]: a symbol placed
between two numbers showing the
|eft number is larger than the right
number

SECTION 1-1  Basic Operations with Whole Numbers and Decimals 3

natural numbers begin with the number 1 and continue indefinitely (1, 2,3,4,5,.. .,
101, 102, 103, . . .). Three periods that follow a list of numbers are called an ellipsis
and mean that the pattern established before the ellipsis continues. The natural
numbers are also called counting numbers. The set of whole numbers includes all the
natural numbers and the number 0. Other types of numbers will be introduced as
appropriate.

The whole-number place values are arranged in periods, or groups of three
(Fig. 1-1) reading from right to left. The first period of three is called units, the sec-
ond period of three 1s called thousands, the third period is called millions, the fourth
peried 1s called billions, and the fifth period is called trillions. Commas are used to
separate these periods. The commas make larger numbers easier to read because we
can locate specific place values and interpret numbers more easily. Each group of
three digits has a hundreds place, a tens place. and a ones place.

Trillions Billions Millions Thousands Units

Period Period Period Period Period

£ 2 3 g

o ]

Q w = 3
TR P
£8 g8 5|28 28 S|E8 28 8|2, gﬁg
vg|SS|.8 Ss| . 28|vg|22|,. 8|28 |8
28|58 |8s _§§8’_§d§§_g$g'j§§§§geﬁ _
2g|c5|28|82|c5(28(82(:5|28|22|55(28 28|22 8
tZ|@C|EC|zE(BS|mc |z |2C(Ec|EE|@S|FfS|TC|8C|cT

FIGURE 1-1 Whole-number place values and periods.

Did You Know? In four-digit numbers, the comma separating the units period from
the thousands period is optional. Thus, 4,575 and 4575 are both acceptable.

n Compare Whole Numbers. Whole numbers can be arranged on a number line to
show a visual representation of the relationship of numbers by size. The most com-
mon arrangement is to begin with zero and place numbers on the line from left to
right as they get larger.

0 1 2 3 4 5 & 7 8 89 10 11 12

All numbers have a place on the number line and the numbers continue indefi-
nitely without end. A term that is often used to describe this concept is infinity and
the symbol is =.

Whole numbers can be compared by size by determining which of the two num-
bers is larger or smaller. If two numbers are positioned on a number line, the smaller
number is positioned to the left of the larger number. The order relationship can be
written in a mathematical statement called an inequality. An inequality shows that
two numbers are not equal; that is, one is larger than the other. Symbols for showing
inequalities are the less than symbol < and the greater than symbol >.

5 < 7 Fiveisless than seven.

7 > 5 Seven is greater than five.



4 CHAPTER 1 Review of Basic Concepts

Cardinal number: a number that
shows fhow many

Ordinal number: a number that
shows order or position

Fraction: a number that is a part of a
whole number

Fraction notation: writing the
numerator and denominator of a
fraction separated by a horizontal
bar or slash

Denominator: the denominator of a
fraction is the number of parts one
unit has been divided into. It is the
bottom number of a fraction or the
divisor of the indicated division

STOP AND CHECK

1. Write two inequalities com-
paring the numbers 203 and
230.

Answer:
1. 203 <230 and 230>203

Numerator: the numerator of a
fraction is the number of the parts
being considered. It is the top
number of a fraction or the dividend
of the indicated division

Decimal fraction: a fraction whose
denominator is always 10 or some
power of 10; a fractional notation
that uses the decimal point and the
place values to its right to represent
a fraction whose denominator is 10
or some power of 10, such as 100,
1,000, and so on. A decimal fraction
is also referred to as a decimal, a
decimal number, or a number using
decimal notation

Power of ten: a number whose only
nonzero digit is 1: 10, 100, and 1,000
are examples of powers of 10

Decimal number: an alternate
name for decimal

Decimal: a fractional notation based
on place values for fractions with a
denominator of 10 or a power of 10

Decimal notation: a notation for
writing a fraction as an eguivalent
decimal

Decimal point: the symbol (period)
placed between the ones place and
the tenths place to identify the place
value of each digit

Did YouKnow? The inequality symbols < and > always point to the smaller number.

To compare whole numbers:

1. Mentally position the numbers on a number line.
2. Select the number that is farther to the lefi to be the smaller number.

3. Write an inequality using the fess than symbol. smaller number < larger
number

or

Wirite an inequality using the greater than symbol. larger number > smaller
number

EXAMPLE 1

Write two mmequalities comparing the numbers 12 and 19:

] L | | I ] I 1 Il I b

10 1

1 12 13 14 15 16 17 18 189 20
Mentally position the numbers on the line.

12 is to the /eft of 19.

Use appropriate inequality symbol.

12 is the smaller number.

12 < 190r19 = 12 See Exercises 1-10.

Numbers are used to show how many and to show order. Cardinal numbers show
frow many and ordinal numbers show order or position (such as first, second, third,
fourth, etc.). For example, in the statement “three students are doing a presenta-
tion,” three is a cardinal number (showing how many). In the statement “Margaret
is the third tallest student in the class,” third is an ordinal number (showing order).

Bl Write Fractions with Power-of-10 Denominators as Decimal Numbers. A fraction
is a number that is a part of a whole number. A notation for writing numbers that
are parts of a whole number is called fraction notation. In fraction notation, we write
one number over another number.

1 of 10 parts
1 numerator
10 denominator

The bottom number, the denominator, represents the number of parts that a whole
unit contains. The top number, the numerator, represents the number of parts being
considered.

A special type of fraction is called a decimal fraction. Other types of fractions are
covered in Chapter 2.

A decimal fraction 1s a fraction whose denominator is 10 or some power of 10. A
power of 10 is a whole number whose only nonzero digit 1s 1 (10, 100, 1,000, 10,000,
and so on). Often the terms decimal fraction, decimal number, and decimal are used
interchangeably. In fraction notation, 3 out of 10 parts is written as % In decimal
notation, the denominator 10 is not written but is implied by position on the place-
value chart (Fig. 1-2). A decimal point (.) separates whole-number amounts on the
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Mixed number: a number that has
both a whole-number part and a
fraction or decimal part

Millions
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left and fractional parts on the right. The fraction % can be written in decimal nota-
tion as 0.3.

3 out of 10
2
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FIGURE 1-2 Place-value chart for whole numbers and decimals.

To extend the place-value chart to include parts of whole amounts, we place a
decimal point (.) after the ones place. The place on the right of the ones place is
called the tenths place. A decimal point is placed between the ones place and the
tenths place to distinguish between whole amounts and fractional amounts.

A number that has both a whole-number part and a fraction or decimal part is
called a mixed number. 3.6 is a mixed number.

Informal Use of the Word Point Informally, the decimal point is sometimes
read as “point.” 3.6 is read “three and six tenths” or “three point six."

0.0162 is read as “one hundred sixty-two ten-thousandths,” or “point zero
one six two,” or “zero point zero one six two.” This informal process is often used
in verbal communication to ensure that numbers are not miscommunicated.

Unwritten Decimal Points

When we write whole numbers, we usually omit the decimal point; the decimal point
is understood to be at the right end of the whole number. Therefore, any whole
number, such as 32, can be written without a decimal (32) or with a decimal (32.).

Fractions like 15 and % have denominators that are powers of 10. Any fraction
whose denominator is 10, 100, 1.000, 10,000, and so on, can be written as a decimal
number without performing any calculations.

To write a fraction that has a denominator of 10, 100, 1,000, 10,000, and so on, as

a decimal:

1. Use the denominator to find the number Write % as a decimal.
of decimal places.

10— 1 place 0.___ Three decimal places
100 — 2 places are needed.
1,000 — 3 places
10,000 — 4 places

2. Place the numerator so that the last digit  0._17
1s In the farthest place on the right.

3. Fill in any blank spaces with zeros. 0.017
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STOP AND CHECK
Write as decimal numbers.

1 9
10
2
100
307
% 1.000
43
4 1,000

Answers:
1. 09 2. 027 3.0307 4. 0043

STOP AND CHECK

1. Which 1s larger, 3.51 or
3.5087

2. Arrange in order from
smallest to largest:
24.6, 24, and 24.55

Answers:
1. 351 2. 24,2455, 24.6

EXAMPLE 2

; 75 42 ;
Write % i f;ﬂa and i—f'm— as decimal numbers.

% is written 0.3. One decimal place
% 1s written 0.25. Two decimal places
% 1s written 4.25. Two decimal places
—-—,_Sm 1s written 0.003. Three decimal places See Exercises 11-16.

m Do Ending Zeros Change the Value of a Decimal Number? When we attach zeros
on the right end of a decimal number, we do not change the value of the number.

5 50 500
0.5 = 0.50 = 0.500 10 100 1.000

See equivalent fractions on page 69.

IEN Compare Decimal Numbers. As with whole numbers, we often need to compare
decimals by size. To make valid comparisons, we must compare like amounts. Whole
numbers compare with whole numbers, tenths compare with tenths, thousandths
compare with thousandths, and so on.

To compare decimal numbers:

1. Compare whole-number parts.

2. If the whole-number parts are equal, compare digits place by place, starting
at the tenths place and moving to the right.

3. Stop when two digits in the same place are different.

4. The digit that is larger determines the larger decimal number.

EXAMPLE 3

(a) Which is larger, 32.47 or 32.487

3247 Look at the whole-number parts. They are the same.

3248 Look at the tenths place for each number. Both numbers have a 4 in the
tenths place.
Look at the hundredths place. They are different and 8 is larger than 7.

32.48 is the larger number.

(b) Arrange the numbers in order from the smallest to the largest. Use appropriate
inequality symbols. 4.1, 4.05, and 4

All three numbers have a whole-number part of 4.
4 has no decimal part so 1t is the smallest.

4.1 has a one in the tenths place and 4.05 has a zero in the tenths place. 4.05 is
smaller.

The numbers in order are 4, 4.05, and 4.1.

4<4.05<4.1 See Exercises 17—-29.




Approximate number: another
name for a rounded amount

Round or rounding: to express a
number as an approximation

Exact number: a number that is not
rounded

STOP AND CHECK

1. In making a presentation
about the population of
Wisconsin, what is a reason-
able approximate number for
a population of 5.686.9867

Answer:

1. 6.000.000 and 5.700,000 are
both reasonable approximations.
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il Common Denominators in Decimals The denominator of a decimal fraction 1s
determined by the number of decimal places in the number. Decimal fractions
have a common denominator if they have the same number of digits to the right
of the decimal point. See common denominators of fractions on page 78.

Il Round a Whole Number or a Decimal Number to a Specified Place Value. In many
situations, an approximate number is used in place of an exact number. An approximate
number 1s a rounded amount.

Rounding a number means finding the closest approximate number to a given
number. For example, if 37 is rounded to the nearest ten, is 37 closer to 30 or 407
Locate 37 on the number line.

L i ! I | 1 [ i i
T T T T T T 1 T T T T

30 35 a7 40

37 is closer to 40 than 30. Thus, 40 is the approximation to the nearest ten for 37.
Another way to say this is that 37 rounded to the nearest ten is 40. In this situation.
37 is the exact number and 40 is the approximate number. An exact number is a
number that is not rounded.

When rounding a number to a certain place value. we must make sure that we
are as accurate as the specific situation requires. Generally, the size of the number
and its use dictate the decimal place to which it should be rounded.

To round a whole or decimal number to a given place value:

1. Locate the digit that occupies the rounding place. Then examine the digit to
the immediate right.

2. If the digit to the right of the rounding placeis 0, 1. 2, 3, or 4, do not change
the digit in the rounding place. If the digit to the right of the rounding place
is5,6,7, 8 or9, add 1 to the digit in the rounding place.

3. Replace all digits to the right of the digit in the rounding place with zeros if
they are to the left of the decimal point. Drop digits that are to the night of
the digit in the rounding place and also to the right of the decimal point.

EXAMPLE &

(171} Oregon has a land area of 96,187 square miles. What would be a reasonable
approximate number for this land area?

96,187 rounds to the following approximate numbers:

96,190 to the nearest ten

96.200 to the nearest hundred
96.000 to the nearest thousand
100,000 to the nearest ten thousand

Deciding to which place to round a number is a judgment depending on what use
you will make of the rounded or approximate number.

Both 96,000 and 100,000 are reasonable approximations. See Exercises 30-31.






