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Introduction

0ne—thousand-one algebra problems: That’s a lot of algebra problems.

It will take you seven days to do all of them, if you do 143 each day. Whew! It will take you
91 days to do all of them, if you manage to do 11 each day. And, of course, it will take you
1,001 days to do all the problems if you do just one each day. Whatever your game plan,
this is still a lot of problems. You may want to start at the beginning and do each problem
in turn, or you may want to jump around and do the problems in an order that suits you
best. Either plan is doable. Either plan is fine. Just watch out for topics that build on one
another — you may need the information from one skill to succeed in another.

Practice makes perfect. Unlike other subjects where you can just read or listen and absorb
the information sufficiently, mathematics takes practice. The only way to figure out how the
different algebraic rules work and interact with one another is to get into the problems —
get your hands dirty, so to speak. Many problems appear to be the same, on the surface, but
different aspects and challenges have been inserted to make the different problems unique.
The concepts become more set in your mind when you work with the problems and have the
properties confirmed with your solutions.

Yes, one-thousand-one algebra problems are a lot of problems. But you may find that this
just whets your appetite for more. Enjoy!

What You'll Find

This book has 1,001 algebra problems divided up among 23 chapters. Each chapter has
many different sets of questions. The sets of questions are sometimes in a logical, sequen-
tial order, going from one part of a topic to the next and then to the next. Other times the
sets of questions represent the different ways a topic can be presented. In any case, you're
given instructions on doing the problems. And sometimes you’re given a particular formula
or format to use.

Instead of just having answers to each of the problems, you find a worked-out solution for
each and every one. Flip to the back of the book for the step-by-step process needed to
solve the problems. The solutions include verbal explanations inserted in the work where
necessary. Sometimes an alternate procedure may be offered. Not everyone does algebra
exactly the same way, but this book tries to provide the most understandable and success-
promoting process to use when solving the algebra problems presented.
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How This Workbook Is Organized

This workbook is divided into two main parts: questions and answers. But you probably fig-
ured that out already.

Part I: Questions
The questions chapters cover many different topics:

+~ Basic operations: The first six chapters cover the types of numbers and the types of
operations on those numbers that are essential to working in algebra. The natural
numbers and whole numbers are fine for elementary arithmetic, but you need to
broaden your horizons with signed numbers and decimals and fractions and exponen-
tial expressions. All these types of numbers are added, subtracted, multiplied, and
divided. The rules for the different types of numbers have similarities and differences.
The problems can help you come to grips with these situations and recognize what’s
the same and what’s different.

Also important in algebra are the operations involving radicals, absolute value, and
factorial. And, tying together all the numbers and operations are the rules on how to
deal with them: the order in which you perform the operations, and then the effect of
grouping symbols on the whole process.

v Algebraic expressions: An algebraic expression can consist of one or more terms —
separated by addition and subtraction — or it can be in factored form. The factored
form has everything connected by multiplication and division. Each of these forms
is useful in some process or another, so it’s important to be able to change from one
form to another and back again. Multiply out the factors if you want a listing of terms
from highest exponent to lowest. Or, factor many terms to make them all just one if
you want to solve for a root or reduce some fraction.

You'll find techniques for multiplying by one term or two — or more. There are some
helpful tricks for raising binomials to higher powers. And then you find the factoring
techniques — from rules of divisibility to factoring by grouping. One of the challenges
of factoring expressions is deciding which technique to use. You find lots of practice to
help you make those decisions.

 Solving equations: What is the point of learning all those algebra basics and then going
through the factoring process? One of the favorite and most common goals for all that
practice is to use the techniques to solve an equation. Solving an equation means identify-
ing the number or numbers you can replace the variable with to make a true statement.

You'll find factoring and the multiplication property of zero to be your first approach,
and then you’ll also have the quadratic formula to use on some of the more challenging
second-degree equations. Polynomials can be solved using synthetic division to help
with the factoring. And then you have radical and absolute value equations — with
their particular challenges. Finish the section off with inequalities, and you’ll have run
the gamut of solving for what variables can represent.

v~ Applications: Mention the words story problem, and you’ll see either a shudder or a
brightening smile. People either love them or they don’t. But story problems (practical
applications) are a main goal of learning to use algebra effectively.

The practical applications found in this section of the workbook are broken into many
different types. You find some that are based on an established formula: area, perimeter,



Introduction 3

simple interest, and so on. Other applications have to do with relationships between
numbers or sizes of objects. The trick to doing those applications is understanding the
wording, which is why you come armed with all the basics under your belt. Get to work
on the work problems before you age too much with the age problems. Just write your-
self a simple algebraic equation, and you’re almost finished.

v Graphing: Most of us are very visual — we understand things better when a picture
is drawn. [ usually draw pictures when working on word problems; it helps me focus
on what type of equation to write. But the pictures in this section are a bit more struc-
tured. The pictures here involve the Cartesian coordinate system, which involves plac-
ing points, segments, and lines in their proper positions. Graphing lines is often used
when solving systems of equations. And graphing is found in pretty much all the math-
ematics that follows algebra. This is where you can get a good start on the topic.

Part I1: Answers

This part provides not only the answers to all the questions but explanations of the answers
as well. So you get the solution, and you see how to arrive at that solution.

Beyond the Book

This book is chock-full of algebra goodness — I've given you enough problems to significantly
improve your confidence with all things algebra. But maybe you want to track your progress as
you tackle the problems, or maybe you're stuck on a few types of algebra problems and wish
they were all presented in one place where you could methodically make your way through
them. No problem! Your book purchase comes with a free one-year subscription to all 1,001
practice problems online. You get on-the-go access any way you want it — from your computer,
smartphone, or tablet. Track your progress and view personalized reports that show where you
need to study the most. And then do it. Study what, where, when, and how you want.

What you'll find online

The online practice that comes free with this book offers you the same 1,001 questions
and answers that are available here, presented in a multiple-choice format. The beauty of
the online problems is that you can customize your online practice to focus on the topic
areas that give you the most trouble. So if you aren’t yet a whiz at factoring polynomials
and solving quadratic equations, then select these problem types and BAM! — just those
types of problems appear for your solving pleasure. Or, if you're short on time but want to
get a mixed bag of a limited number of problems, you can plug in the quantity of problems
you want to practice and that many — or few — of a variety of algebra problems appears.
Whether you practice a couple hundred problems in one sitting or a couple dozen, and
whether you focus on a few types of problems or practice every type, the online program
keeps track of the questions you get right and wrong so that you can monitor your progress
and spend time studying exactly what you need.

You can access this online tool using a PIN code, as described in the next section. Keep in
mind that you can create only one login with your PIN. Once the PIN is used, it’s no longer
valid and is nontransferable. So you can’t share your PIN with other users after you've
established your login credentials.
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How to register

Purchasing this book entitles you to one year of free access to the online, multiple-choice
version of all 1,001 of this book’s practice problems. All you have to do is register. Just
follow these simple steps:

1. Find your PIN code.

¢ Print book users: If you purchased a hard copy of this book, turn to the back of
this book to find your PIN.

¢ E-book users: If you purchased this book as an e-book, you can get your PIN by
registering your e-book at dummies.com/go/getaccess. Go to this website,
find your book and click it, and then answer the security question to verify your
purchase. Then you’ll receive an e-mail with your PIN.

2. Goto http://onlinepractice.dummies.com.

3. Enter your PIN.

4. Follow the instructions to create an account and establish your own login information.
That’s all there is to it! You can come back to the online program again and again — simply

log in with the username and password you choose during your initial login. No need to use
the PIN a second time.

A\
If you have trouble with the PIN or can’t find it, please contact Wiley Product Technical
Support at 800-762-2974 or http://support.wiley.com.

GMBER Your registration is good for one year from the day you activate your PIN. After that time

frame has passed, you can renew your registration for a fee. The website gives you all the
important details about how to do so.

Where to Go for Additional Help

The written directions given with the individual problems are designed to tell you what

you need to do to get the correct answer. Sometimes the directions may seem vague if you
aren’t familiar with the words or the context of the words. Go ahead and look at the solution
to see if that helps you with the meaning. But if the vocabulary is still unrecognizable, you
may want to refer to the glossary in an algebra book, such as Algebra I For Dummies, written
by yours truly and published by the fine folks at Wiley.

The solution to each problem is given at the end of its respective chapter. But you may not
be able to follow from one step to the next. Is something missing? This book is designed to
provide you with enough practice to become very efficient in algebra, but it isn’t intended

to give the step-by-step explanation on how and why each step is necessary. You may need
to refer to Algebra I For Dummies or Algebra I Essentials For Dummies (also written by me and
published by Wiley) to get more background on a problem or to understand why a particular
step is taken in the solution of the problem.
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In this part . . .

One thousand and one algebra problems. That's a lot of work.
But imagine how much work it was for me to write them.
Don't get me started. Anyway, here are the general types of ques-
tions you'll be dealing with:

v Performing basic operations (Chapters 1through 6)

v Changing the format of algebraic expressions (Chapters 7
through 12)

v Solving Equations (Chapters 13 through 17)

v Applying algebra by using formulas and solving
word problems (Chapters 18 through 20)

v Graphing (Chapters 21 through 23)




Chapter 1
Signing on with Signed Numbers

Sgned numbers include all real numbers, positive or negative, except 0. In other words,
signed numbers are all numbers that have a positive or negative sign. You usually don’t
put a plus sign in front of a positive number, though, unless you’re doing math problems.
When you see the number 7, you just assume that it’s +7. The number 0 is the only number
that isn’t either positive or negative and doesn’t have a plus or minus sign in front of it; it’s
the dividing place between positive and negative numbers.

The Problems Vou'll Work On

As you work with signed numbers (and positive and negative values), here are the types of
problems you’ll do in this chapter:

v Placing numbers in their correct position on the number line — starting from smallest
to largest as you move from left to right

v Performing the absolute value operation — determining the distance from the number
to 0

v Adding signed numbers — finding the sum when the signs are the same, and finding
the difference when the signs are different

v Subtracting signed numbers — changing the second number to its opposite and then
using the rules for addition

v Multiplying and dividing signed numbers — counting the number of negative signs and
assigning a positive sign to the answer when an even number of negatives exist and a
negative sign to the answer when an odd number of negatives exist

What to Watch Out For

Pay careful attention to the following items when working on the signed number problems
in this chapter:
1~ Keeping track of the order of numbers when dealing with negative numbers and fractions
v Working from left to right when adding and subtracting more than two terms

v Determining the sign when multiplying and dividing signed numbers, being careful not
to include numbers without signs when counting how many negatives are present

v Reducing fractions correctly and dividing only by common factors
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5. Determine the order of the numbers:

Placing Real Numbers

on the Number Line B, 2, 0, 3,4

1-6 Determine the correct order of the numbers on
the real number line.

I. Determine the order of the numbers: 6. Determine the order of the numbers:
-3,4,-1,0,-4 _ _1
3’ \/gl 0! 2’ 4! 2
2. Determine the order of the numbers: o
Using the Absolute Value
-3,3,-2,0,1 Operation
7-10 Evaluate each expression involving absolute
value.
3. D . , 7. |4
. etermine the order of the numbers:
3 7
_11 2, _57 7: _g
8. |-76]
4. Determine the order of the numbers:
5 6
Ty o _2y _4, 0
65 9. |2
10. _\_2|
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Adding Signed Numbers 19, 7+ 68+ (69 70~

11-20 Find the sum of the signed numbers.

1. 4+(2)-
20. -4+ (5)+(=6)+(-T)+T+4=

12. 2+(-4)-= : :
Subtracting Signed Numbers

21-30 Find the difference between the signed

numbers.
13. -2+4- 21. 4-6-
14. -5+3- 22, 7-(-8)=
15. -6+6-= 23. 6-3-
16. 7+(-2)- 2b. —9-(-4)-
17. 5+ (- +(-2)-= 25 _7-7-
18. -1+2+(=3)+4-= 26. —7-(-7)-
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27. 3-(-2)- 34. 3¢-1)-=

28. -[-2]-3-= 35. DD -
29. -[-4]-(4) - 36. -®)®) -
30. 0-(5)- 37. -6(-3)-

Multiplying and Dividing 38. 20[-§)=
Signed Numbers

31 - 50 Find the products and quotients involving

signed numbers.

39. 20 =
31 2(-3)-

40. CDEDEDED =
32. -4(-5)-=

41. 5-
33. -5(6) =



42.

43.

44.

45.

46.

Chapter 1: Signing on with Signed Numbers

47. =16 _

48. 2(-6)(-1) _

49. 2(3)(=2)(=)

11
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Chapter 2

Recognizing Algebraic
Properties and Notation

Tle properties used in mathematics were established hundreds of years ago.
Mathematicians around the world wanted to be able to communicate with one another;
more specifically, they wanted to get the same answers when working on the same ques-
tions. To help with that, they developed and adopted rules such as the commutative prop-
erty of addition and multiplication, the associative property of addition and multiplication,
and the distributive property.

The Problems Vou'll Work On

To strengthen your skills with algebraic properties and notation, you’ll practice doing the
following in this chapter:

v Using the distributive property of multiplication over addition and subtraction

v Paying attention to the order of operations

v Simplifying radicals and radical expressions

1 Reassociating terms for easier computation

v Regrouping and commuting for ease and accuracy

What to Watch Out For

Here are a few things to keep in mind while you work in this chapter:
v Distributing a negative number over several terms and being sure to apply the negative
sign to each term
1 Recognizing the fraction line as a grouping symbol
v Performing the absolute value operation when it’s used as a grouping symbol

v Applying the correct exponent when multiplying or dividing variables
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Introducing Some

Non-Traditional

Applying Traditional
Grouping Symbols
51-58 Simplify the expressions. G’l’ oupi hqg Sy m bo I S

59-64 Simplify the expressions involving radicals

51. 6-(5-3)= and absolute value.
59. N12-8-=
52, (4-3)-5-=
60. 11=3 _
9-5
53. 5[6+(3-5)]-=
11-10
01. 51 =
54. 8(3-14+(5-6)]) =
62. |5-6/-7=
8-4
55. T=
63. 5-|4-17|=
12
56. ﬁ=
20-4 _
64. [9-11]
3-(6-2)
57. ——g =

58, (5-6)-(9-3)



subtraction.

65. 2(7-y)-=

06.

07.

068.

69.

70.

71.

72.

—-6(x +4) =

x(y-6) =

—Ax(x -2y +3) =

Chapter 2: Recognizing Algebraic Properties and Notation

Distributing Multiplication Associating Terms Differently
over Addition and Subtraction | with the Associative Property

65-72 Perform the distributions over addition and

15

73-78 Use the associative property to simplify the

expressions.

73.

74.

75.

76.

77.

78.

47 + (<47 + 90) =

(=6 +23)-23 =

1\e_
(811-3)15_

(16 + 19) + (<19 + 4) =

(77-53.2) +53.2 =
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Rearranging with the Applying More Than One
Commutative Property Property to an Expression

79-84 Use the commutative property to simplify the 85-90 Simplify each expression using the
expressions. commutative, associative, and distributive
properties.

79. -16+47+16-=
85. -32+4(8-x) =

|0
|eo

80.

+
ol
|

—
—
—
—

86. 5(x-2)-10-=

81. 432+673-432-=
87. 48(£+1)—8x=

2. BB

17\ 13)\31 88. —X(4x-20)-5=
83. 1.2.1s-=
89. 2B+y)+3(y+2)=

84. 3:+4+23+3-23-



Chapter 3
Working with Fractions and Decimals

Factions and decimals are closely related. A fraction can be expressed as either a
repeating or terminating decimal. A decimal is a special type of fraction — it always
has a denominator that’s some power of ten. Decimal numbers are often written with a lead
zero. You'll see 0.031 instead of .031. The lead zero helps keep the decimal point from get-
ting overlooked.

The Problems Vou'll Work On

In this chapter, you’ll work with fractions and decimals in the following ways:

v Adding and subtracting fractions by finding a common denominator

v Multiplying and dividing fractions by changing to improper fractions and reducing
where possible

v Simplifying complex fractions

v Adding and subtracting decimals by aligning decimal points
v Multiplying decimals by assigning the decimal place last

v Dividing decimals by assigning the decimal place first

v Changing fractions to decimals — repeating or terminating
v Changing decimals to fractions and then reducing

v+ Rounding decimals to designated places

What to Watch Out For

Don’t let common mistakes trip you up; remember the following when working with frac-
tions and decimals:
v Finding the least common denominator of fractions before adding or subtracting

v Recognizing the numerators and denominators in the numerator and denominator of a
complex fraction

v Reducing fractions correctly by dividing by factors, not terms

1 Recognizing the correct decimal place when rounding
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Adding and Subtracting Multiplying Fractions
F rac ti ons 97-100 Multiply the fractions and mixed numbers.

91-96 Find the sums and differences of the 97, 16 65
fractions. . 18,85
3.5_
9’- §+g_
70 39 _
98- —gxﬁ_
24_8 _
92- %_E_
3.=4_
99- 37X5§_
3.¢c5_
93- 4§+6€_
1,52 2\
100, 35x25x(-43)=
3 _95_
Dividing Fractions
95 4,3 1 4_ 100-104 Divide the fractions and mixed numbers.
« §+§—§—7_
48 . 20 _
101. £-57=

96. 3l—li+4_1:
1. =1_
102. 74+55=



103. 12+5%=
a1l
104. 45+ 4=

Simplifying Complex Fractions

105-110 Simplify the complex fractions.

Chapter 3: Working with Fractions and Decimals

Adding and Subtracting
Decimals

111-114 Find the sums and differences of the
decimal numbers and variable expressions.

111. 432.04 +6.0001 =

112. 154-5.123=
105. 1 __
1+%
113. x+0.043x =
1
106. 21 =
2+§
114. 53y-4.712y=
%
107. 3T
5 2
Multiplying Decimals
108 4% 3 115-118 Find the products of the decimal numbers
- @ - and variable expressions.
115. 4.3x0.056 =
109. —x_-
1+
116. 6.21(-55) =
1 1
110. x+3 X

19
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117. 8.3x(0.004x) = 123. 1.45:0.03 =

118. 3.7y(-4.5y)(-0.1y) = 124. 67.4:0.037=

Dividing Decimals Changing Fractions
119-124 Find the quotients of the decimal numbers. to DeCi ma (S

Round the answer to three decimal places, if

necessary. 125-132 Reuwrite each fraction as an equivalent
decimal.
1719. 365:0.05=
125. 1
8
120. 0.143-:1.1=
126. L -
25
121. 6-0.0123 - 99
127. 155 =
122. 72 :3.06 = 6

128. 10,000 —
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129. 3= 135. 0.0008
130. %z 136. 0.1525
131. 3H- 137. 0.888...
132. 3= 138. 0.636363...

. . 139. 0.261261...
Changing Decimals
to Fractions

133-140 Rewrite each decimal as an equivalent
fraction. 1460. 0.285714285714...

133. 0.75

134. 0875
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Chapter 4

Making Exponential Expressions
and Operations More Compatible

A n exponential expression consists of a base and a power. The general format of an
exponential expression is b", where b is the base and n is the power or exponent. The
base, b, has to be a positive number, and the power, n, is a real number. Positive powers,
negative powers, and fractional powers all have special meanings and designations.

The Problems You'll Work On

Here are some of the things you do in this chapter:

v Multiplying and dividing exponential factors with the same base
v Raising a power to a power — putting an exponent on an exponential expression

v Combining operations— deciding what comes first when multiplying, dividing, and
raising to powers

v Changing numbers to the same base so they can be combined

v Writing numbers using scientific notation

What to Watch Out For

Be sure you also remember the following:

v Writing fractional expressions by using the correct power of a base
v Recognizing a common base in different numbers
v Remembering when to add, subtract, and multiply the exponents

v Using the correct power of ten in scientific notation expressions
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o T 148. >
Multiplying and Dividing 5
Exponentials with the
Same Base
141-150 Perform the operations and simplify. 149. i__z
141. 3%.3°

150. 3
142. 271.2°
Raising a Power to a Power
163. 4.4%.4" 611151:;210 Compute the powers and simplify your
151. (22)3
144. 5.53.5°
152. (3“’)2
64
145. e
153. (4‘*)”2
24
146. =
154. (3#)

32

147. =

155. (5 )’1
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156. (2°)° 163. 47(42)

157. ()" 166. (57)'(5")"

158, (4)" 165. (6°)"(6*)"

159, (5 166, 4 ()"

160. (67°) " 167. (2°)"+ (2)'(21)"

Combining Different 168. (47)"(2°)
Operations on Exponentials

161-170 Use the order of operations to compute the
final answers.

169. (6'2)" +(472)”

22.2°
161. =;

162. 3°-3° 170. (22)3(23)2+ (22)2(23)3
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Changing the Base to Perform AN
an Operation

171-180 Perform the operations by changing the
numbers to the same base. 179. 32 ( g3 )_1/2

171. 2% .47

180. 493(7%)"
172. 372.27°

Working with Scientific

173. 47 .82 2% Notation

181-190 Perform the operations on the numbers
written in scientific notation. Write your answer in
scientific notation.

174. 5° - 257 181. (2x10%)(4x10*)
175. (47)(8") 182. (3x10*)(L.7x10%)
176. (9°)"(21) 183. (6x10°)(8x107)

177. 6 .22 3 186. (5x10)(9x10")
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185. (6.4x10")(52x107"°) 188. (5.1x107)+(3x10?)

186. (9x107%)+(3x10™*) 189. (1.44x10°)+(1.6x107)

187. (1.8x10%)+(3.6x10?) 190. (1x1077)+(8x107")
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Chapter 5
Raking in Radicals

R adical expressions are characterized by radical symbols and an index — a small
number written in front of the radical symbol that indicates whether you have a cube
root, a fourth root, and so on. When no number is written in front of the radical, you assume
it’s a square root.

The Problems You'll Work On

In this chapter, you get plenty of practice working with radicals in the following ways:

v Simplifying radical expressions by finding a perfect square factor
v Rationalizing denominators with one term

v Rationalizing denominators with two terms, using a conjugate

v Rewriting radicals with fractional exponents

v Dividing with radicals

v Solving operations involving fractional exponents

v Estimating the values of radical expressions

What to Watch Out For

As you get in your groove, solving one radical problem after another, don’t overlook the
following:
v Choosing the largest perfect square factor when simplifying a radical expression
» Multiplying correctly when writing equivalent fractions, using conjugates
v Performing operations correctly when fractions are involved

v Checking radical value estimates by comparing to nearest perfect square values
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Simplifying Radical Rationalizing Denominators
Expr eSSi ons 197-210 Simplify the fractions by rationalizing the

denominators.

191-196 Simplify the radical expressions.

191, 197. %
192, 55 198.
193. &2 199. &
196, 5@ 200. 35
195. \50+72 201. 3%
196. (8025 202. 55
203. 10
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204, 1o Using Fractional Exponents
for Radicals

211-216 Reuwrite each radical expression using a
fractional exponent.

205. 4 _
3-42 211. ¥Ya°
206. >
5+410 212. Y7
2+.3
207. 4+./6 213. Ya®
4-10
208. 8+6 214, x©
3-20
209. 9-5 215. -2
N
4+24
210. 1-6 216. =
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Evaluating Expressions with |[adall
Fractional Exponents

217-226 Compute the value of each expression.

217 225. (4]

218. 16" 226. (3%5)"

219, 274 Operating on Radicals

227-234 Perform the operations on the radicals.

227. (416)2
220. 9°?

228. (681)9
221]. 64%¢

229. (y64)’
222, 125%°

223. 1000723

231, (4255)( 1)
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232. (v27)(¥81)(43) 239. 2
{64 163/
234, 5% 241. 872

Operating on Factors with 262. B
Fractional Exponents

235-242 Perform the operations on the expressions.

235, 61° .61 Estimating Values of Radicals

243-250 Estimate the value of the radicals to

the nearer tenth after simplifying the radicals.
Use: 2 =14, J3=117, Jsz 2.2

236. 5%*.554 243. 20
237. S 244. 350
238. 407 265. I

4372
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246. 288 249. 6
247. i8+8 250. Jio

248. i25-80



Chapter 6

Creating More User-Friendly
Algebraic Expressions

A Igebraic expressions involve terms (separated by addition and subtraction) and factors
(connected by multiplication and division). Part of the challenge of working with alge-
braic expressions is in using the correct rules: the order of operations, rules of exponents,
distributing, and so on. Function notation helps simplify some expressions by providing a
rule and inviting evaluation.

The Problems Vou'll Work On

In this chapter, you get to put some of those algebraic rules to practice with the following
types of problems:

v Finding the sums and differences of like terms

v Multiplying and dividing terms and performing the operations logically

v Applying the order of operations when simplifying expressions

v Evaluating algebraic expressions when variables are assigned specific values

v Using the factorial operation

v Getting acquainted with function notation

What to Watch Out For

Here are a few more things to keep in mind:

v Recognizing like terms and the processes involved when combining them
v Reducing fractions correctly — dividing by factors of all the terms
v Evaluating expressions within grouping symbols before applying the order of operations

v Reducing fractions involving factorials correctly
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Adding and Subtracting Multiplying and Dividing
Like Terms Factors

251-258 Simplify by combining like terms. 259-266 Multiply or divide, as indicated.
251. 4a+6a 259. 4(3x%)

252. 9xy + 4xy - 5xy 260. -9(5y)

253. 5z-3-2z+7 261. 1%’;2

256, 6y+4-3-8y 262. f‘éfv z

255. 7a+2b+ab-3+4a-2b-5ab 263. 3xy(4xy?)

256. 3x+2x-1+4x2-5x+3 264. -5yz2(3y%2)

257. 9-3z+4-Tab+6b-ab-4 265, 2ab

258, x+3-y+d-z2+5-2 266, 8ab’cd

4abcd
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Simplifying Expressions Using ||
the Order of Operations

267-286 Simplify, applying the order of operations.

276. 36+6+3+3-2.5

267. 2+63

268. 9-8+:4 277. 46-3)

269. 3.2+4(-3) 278. 5(-3+2)

270. —6+3-4+2 279. ig&

271. 5/1+345 280. 57

272. 1-225 281. 5J4+12
282. 1J10-1

273. 6-4.2+8+4-1

283. 3+2(6-4
274, 20+5+4.3-1 3 @-9
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284. 8-7(1+3)

285. 46+1)-8(3+2)

6 . 12
286. 5)7+75

Evaluating Expressions Using

the Order of Operations

287-296 Fvaluate the expressions.

287. What is 3x2 if x = -2?

288. What is -5x — 1 if x = -3?

289. What is x(2 - x) if x = 4?

290.

291.

292.

293.

294.

295.

296.

What is X=2 if x = —2?
x+3

What is 2(/ + w) if [ = 4 and w = 3?

What is %bh ifb=9andh=4?

What is a,+(n-1)d ifay =4, n = 11, and
d=3?

What is %C+32 if C = 40?

nt
What is A(l+%) ifA=100,r=2n=1,
and f = 3?

What is \[x(x—a)(x-b)(x—c)ifx=6,a=4,
b=3,and c=5?
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X —x-4 n =
Operating with Factorials 304. 1tk(x)= %57 then k(10)

297-300 Evaluate the factorial expressions.

297. 3!
305. 1fn@) = x® + 2x2 then n(2) =
298. 6!-3 2
306. 1fp(x)=(x+41)x , then p(3) =
299. 5
' 307. 1f g(x) = x! + (x - 1)}, then g(4) =
300. &

308. 1ir(x)= g;;‘é, then r(8) =

Focusing on Function Notation 309, 161(x)= 3=, then 1) -

301-310 Evaluate the functions for the input value
given.

301. 1if()=x2+3x+1,thenf(2) =
310. 1tw(x)=+2x*-7,then w(4) =

302. 1fg(x)=9-3x%theng(-1)=

303. 1fh(x)=+5—-x, then h(-4) =
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Chapter 7
Multiplying by One or More Terms

M ultiplying algebraic expressions is much like multiplying numbers, but the introduc-
tion of variables makes the process just a bit more interesting. Products involving
variables call on the rules of exponents. And, because of the commutative property of addi-
tion and multiplication, arrangements and rearrangements of terms and factors can make
the process simpler.

The Problems Vou'll Work On

When multiplying by one or more terms, you deal with the following in this chapter:
v Distributing terms with one or more factors over two or more terms — multiplication
over sums and differences
v Distributing division over sums and differences and dividing each term in the parentheses
v Distributing binomials over binomials or trinomials and then combining like terms
v Multiplying binomials using FOIL: First, Outer, Inner, Last
v Using Pascal’s triangle to find powers of binomials

v Finding products of binomials times trinomials that create sums and differences of cubes

What to Watch Out For

With all the distributing and multiplying, don’t overlook the following:
v Applying the rules of exponents to all terms when distributing variables over several
terms
v Changing the sign of each term when distributing a negative factor over several terms
v Combining the outer and inner terms correctly when applying FOIL

v~ Starting with the zero power when assigning powers of the second term to the pattern
in Pascal’s triangle
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.« oof 318, a’+2a’-3a"
Distributing One Term Over a
Sums and Differences

311-315 Distribute the number over the terms in the
parentheses. 6x—-8y+12z
3 ’9- f

3711, 32x+9)

320. 20xzy—2;1xy2 +32y°
y

3712. -4y-6)

Multiplying Binomials Using
313. 70¢-2c+3) Distributing

321-325 Distribute the first binomial over the
second binomial and simplify.

314. _8(1_%) 321. @+ Dx-2)

315. 12(4+ _ ) 322, y-9@E+7

7 ( ' ’ Q<-4 23. + -
Distributing Using Division |[RERREEEE

316-320 Perform the division by dividing each term
in the numerator by the term in the denominator.

31e. w 324. (-3 -8)

317, =50+75+200 325. (¢ +yHE -y
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Multiplying Binomials 334 @x-D(Ex+ D)

Using FOIL

326-335 Multiply the binomials using “FOIL.”

335. 222+ 3)(2z2-3
326. (x-3)(x+2) 222+ 3)(27°-3)

Distributing Binomials
Over Trinomials

336-340 Distribute the binomial over the trinomial

327. G+6)y+4)

and simplify.
328. (2x-3)(3x-2) 336. (x+3)(2-2x+1)
329. z-49(3z-9) 337. y-2)02+3y+4)
330. (5x+3)(4x-2) 338. @2z+1)(2+z+7)
331 Gy-Hy+9 339. (x-3)@2x*+2x+1)
332, 2-D@E2+D) 340. (y+DE¥-Ty+5)

333. @*+DBY-2)
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« o « . +2)
Squaring Binomials 348, Gz

341-345 Square the binomials.

341. +5)2
G 349. @x+1y

342. (y-6) 350, @by

343. (4z+3)? . .
Using Pascal’s Triangle

351-360 Raise the binomial to the indicated power.

344, (5x-2) 351. (x+3)*

345. (8x+y)? 352. (y-2)y

Raising Binomials 353. @+1F
to the Third Power

346-350 Raise the binomials to the third power.

366. (rv2y e

347. (y-4?



355.

356.

357.

358.

359.

360.

(x-2)7

(4z + 1)*

Gy-2y

(2x + 3)8

(3x + 2y)4

(2z - 3w)®
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Finding Special Products of
Binomials and Trinomials

361-365 Distribute the binomial over the trinomial
to determine the “special” product.

361. x-D@E2+x+1)

362. (y+2)02-2y+4)

363. (z-4)(z2+4z+16)

364. (3x-2)(9x2 + 6x +4)

365. (5z +2w)(2522 - 10zw + 4w?)
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Chapter 8
Dividing Algebraic Expressions

Division is the opposite or inverse of multiplication. Instead of adding exponents, you
subtract the exponents of like variables. When dividing an expression containing sev-
eral terms by an expression containing just one term, you have two possible situations: the
divisor evenly divides each term, meaning fractions formed from each term and the divisor
reduce to denominators of 1, or the divisor doesn’t evenly divide one or more of the terms.
What you do with the second situation depends on the application you're working on at the
time. The problems in this chapter present various options.

The Problems Vou'll Work On

The problems in this chapter are all about division and include the following:

v Dividing several terms by a number

v Dividing several terms by a term containing numerical and variable factors
v Dividing several terms by a binomial, using long division

v Dividing several terms by a binomial, using synthetic division

v Dividing by trinomials

What to Watch Out For

As you work through dividing one expression after another, watch out for the following:

v Assigning the correct sign to each term in the result
v+ Remembering to change the sign of each term when dividing by a negative term

v Changing the signs of all products of quotient term times divisor term in each step of a
long division problem

v Inserting zeros for missing terms when using synthetic division

v Changing the sign of the number in the binomial when setting up a synthetic division
problem

v~ Starting with an exponent one smaller than that in the divisor when writing the quotient
in a synthetic division problem
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40abc — 60ab
373. 20—

Dividing with Monomial

Divisors

366-375 Divide each numerator by the monomial.

376. 12x%y3 —18xy* +24y°

366. X6 6’
42x°y* -35x%y? +14xy*
368, x'-2x Monomial Divisors and
¥ Remainders
376-385 Divide each numerator by the monomial.
Write any remainders as fractions.
369. ‘MT‘&‘ 376. 9y2+§)y—2
6y*'-2y*-8 2
y
371. % 378. 50x2-5§5x+1
2 2
372. % 379. 50x2£-5%€5x+1

2x* —4x® +6x%—4x+1
380, «
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2x* —4x3 +6x%—4x+1 5x%+3x-7
381. 56 388. 2=t

5xy?—10x2y* +15x3y* -25 2x%—4x+1
382 389. X =X+

- 5xy° ) x+1

ax®+bx+c x*42x%—x-2

ax®+bx+c 2x° +x%-18x-9
384. FE 391. 13

ax®+bx+c 3x*+x2-2x+1

x*=3x3+x-2
393- T

Using Long Division to Divide

with Binomials

386-395 Divide each numerator by the binomial,
using long division. Write any remainders as fractions.

394. 2x* +3)i23—x+1
386, x’=3x=2 3

x-1

395, 2x’+1

2x% +4x+1
387- T
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Dividing with Binomials Using

Synthetic Division

396-405 Divide each numerator by the binomial,
using synthetic division. Write any remainders as
fractions.

x2=3x-2
x-—1

396.

2x% +4x+1
x—2

397.

5x%+3x-7
x+3

398.

2x%—4x+1
x+1

399.

x*+2x2—x-2
x-1

400.

2x%+x%2-18x-9
x+3

401.

3xd+x?-2x+1
x—-4

402,

x*-3x3+x-2
403. T x+1
2x*+3x2—x+1
404. - x-3
2x% +1
405. =TT

Dividing with Higher Power

Divisors

406-415 Divide each numerator by the denominator,
using long division. Write any remainders as
fractions.

4
06. X -1
4 x?-1
407, ¥ -8
y*-9
x®—3x2+3x-1
408. x2-2x+1
409 x*+4x3+6x%+4x+1

x+1



410. x4—3x2+2x2+3x—1
x“+2x-1

411. x4+2x3+22x2+4x+1
X +2

512. x4+x3—%x2+14x+1
x“—-4
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413. x4+3x32+5x2+12x+4
x“+3x+1

414. x6+3x5tx4+x2+3
x"+1

415, x -1
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Chapter 9
Factoring Basics

F\ctoring algebraic expressions is one of the most important techniques you’ll practice.
Not much else can be done in terms of solving equations, graphing functions and conics,
and working on applications if you can’t pull out a common factor and simplify an expression.
Factoring changes an expression of two or more terms into one big product, which is really
just one term. Having everything multiplied together allows for finding common factors in two
or more expressions and reducing fractions. It also allows for the application of the multipli-
cation property of zero. Factoring is crucial, essential, and basic to algebra.

The Problems Vou'll Work On

In this chapter, you work through factoring basics in the following ways:

v Determining what divides a number by using the rules of divisibility
v Creating prime factorizations of numbers

v Finding a numerical GCF (greatest common factor)

v Factoring out a GCF containing numbers and variables

+ Reducing fractions with monomial divisors

v+ Reducing fractions with polynomial divisors

What to Watch Out For

Here are a few things to keep in mind as you factor your way through this chapter:

v Making sure you apply divisibility rules correctly
v Writing a prime factorization with the correct exponents on the prime factors

v Checking that the terms remaining after dividing out a GCF don'’t still have a common
factor

v Reducing only factors, not terms

v Writing fractional answers with correct grouping symbols to distinguish remaining
factors
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Finding Divisors Using Rules | Writing Prime Factorizations
o f Di v i Si bi I i ty 422-429 Write the prime factorization of each

number.

416-421 Use divisibility rules to determine values

that evenly divide the given number. 422. 28
4616. 88

4523. 45
417. 1,010

4624. 150
4618. 3,492

525. 108
419. 4257

4626. 512
4520. 1,940

427. 500
421. 3,003

4528. 1,936

429. 2,700



Factoring Out a GCF

430-443 Factor each using the GCF.

430.
431.
432.
433.
434.
435.

436.

244 - 303

442° + 60a - 8

300abc + 420xyz

121x* - 165z

24x?y? —48x3y?

36a°b-24a’b* - 40ab®

9z +15z7%-27z""

437.

438.

439.

440.

441.

442.

443.

Chapter 9: Factoring Basics 55

20y - 25yt

16aY2b34c Y5 _ 48a3/2p A cY/5

8x*(5x—1)+6x*(5x-1)

36x°y* +20x°y?

125xy ™ +500x Sy

x(3x-1)"+2x*(3x-1)

4x*(x-4)" —6x*(x-4)°
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Reducing Fractions
with a Common GCF

444-455 Reduce the fractions by dividing with the
GCF of the numerator and denominator.

444.

445.

446.

4417.

448.

449.

4x(x—-1)"-16x%(x-1)

(x-1)"

12x*(x-3)" - 8x*(x-3)"

4(x-3)°

7a’b™!
41a73b?

100!a®p"?

9914 2p

14a’b-35a

28ab*®

60x°y?

450.

451.

452.

453.

454.

455.

16w° (w+1)" - 8w (w+1)’

20w° (w+1)* 12w (w+1)

x2+x

(x+1)(x-1)

x(x+1)-6(x+1)

x2-36

6x*—19x—7
2x(x+1)-T7(x+1)

x*(x+4)-4x(x+4)
x> +8x2+16x

(x=3)(x+3)(x—2)(x*+2x+4)
x*(x-2)-3x"(x-2)




Chapter 10
Factoring Binomials

A binomial is an expression with two terms. The terms can be separated by addition

or subtraction. You have four possibilities for factoring binomials: (1) factor out a
greatest common factor, (2) factor as the difference of perfect squares, (3) factor as the
difference of perfect cubes, and (4) factor as the sum of perfect cubes. If one of these methods
doesn’t work, the binomial doesn’t factor when using real numbers.

The Problems Vou'll Work On

The problems in this chapter focus on the following:
v Factoring when the two terms are the difference of perfect squares (both the numbers
and the variables must be perfect squares)

v Factoring when the two terms are the difference of perfect cubes (both the numbers
and the variables must be perfect cubes)

v Factoring when the two terms are the sum of perfect cubes (both the numbers and the
variables must be perfect cubes)

v Using more than one factorization technique in a problem

What to Watch Out For

When working through the steps necessary for factoring binomials, pay careful attention to
the following:

v Recognizing when a number is a perfect square so you can apply the factorization
technique
+* Knowing enough of the perfect cubes to recognize them in binomials

v Using the correct sign between the first and second terms of the trinomial when
factoring sums and differences of cubes

v Trying to factor the sum of perfect squares and mistaking it for the technique used
with cubes

v Using the correct exponents when factoring higher-power squares and cubes and
dividing the exponents, not taking their root
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Factoring the Difference 463. 25x7-9y7
of Perfect Squares

456-465 Factor each binomial using the pattern for
the difference of squares.

456.

457.

458.

459.

460.

461.

462.

x2-36

9y2-100

8la*-y?

4x%-49z2

64x%y® -25z°w*

36a'b® —121

121x"% — 144y

464, 16— x*y

465. z° —49w"?

Factoring the Sum or Difference
of Two Perfect Cubes

466-475 Factor each as the sum or difference of
perfect cubes.

566. x°+8
4667. x*+343
568. a°-216z°

469. 1-y*
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470. 125z°+343 478. 36z*-3600w’
471. 8a°+27b° 479. 100x°—900x
472. 729x°-1000y° 480. 32y*+4y
473. 512x°-125y7 481. 4x'y?+32xy?
474, 21x"° -1 482. 625x*-1
475. 8y °+343z7" 483. 16x*-81y*

Factoring More Than Once 486, x*-x7

476-495 Completely factor each binomial.

476. 3x'y®-75x%y°
485, y_y

477. 6x'y*-96x%y!
486. 216a°b® +216¢°
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487. 125a°b*—500c°

L88. a°p°®-8b°

489. 81x%y’ +3x*

490. 32x'y—4xy

491. 9a°° +722%b?

492.

493.

494.

495.

2x%—162x2

y12—64

10a*x? -1000b%x?



Chapter 11
Factoring Quadratic Trinomials

ou can factor trinomials with the form ax? + bx + ¢ in one of two ways: (1) factor out a

GCF, or (2) find two binomials whose product is that trinomial. When finding the two
binomials whose product is a particular trinomial, you work from the factors of the constant
term and the factors of the coefficient of the lead term to create a sum or difference that
matches the coefficient of the middle term. This technique can be expanded to trinomials that
have the same general format but with exponents that are multiples of the basic trinomial.

The Problems Vou'll Work On

Here are the types of things you work on in this chapter:

v Factoring out a GCF (greatest common factor)
v Creating the product of two binomials, both with variable coefficients of 1

v Creating the product of two binomials, one or both with variable coefficients not
equalto 1

v Applying the techniques to quadratic-like trinomials

v Using more than one factorization method in a problem

What to Watch Out For

Be aware of the following when factoring quadratic trinomials:

v Assigning the correct sign to each term, especially when a factor or term is negative

v Positioning the signs correctly in the product of binomials so a difference has the cor-
rect sign after cross-multiplying

v Finding the correct factors of coefficients and constants when you have several to
choose from in the problem

1 Recognizing when a factor in a problem can be factored again
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Factoring Out the GCF of a
Trinomial

496-499 Factor out the GCF of each.

496. 12x'y?—6x°y® +21x%y*

497. 70a%b°c+63a’b3c?-21a’bc?

498. 3(x-4)’ +6x(x—-4)"-9x*(x-4)

599. 60x°y—48x°y* +36x%y°

Factoring Trinomials into the
Products of Binomials

500-511 Factor each trinomial into the product of
two binomials.

500. x*-8x-20

501. x?+10x+9

502

503.

504.

505.

500.

507.

508.

509.

2

y°—-6y-16

z2+2z-48

2x%+x-6

3x%+5x-12

9z%+24z+16

16x%—40x+25

w?-63w-64

4x%+15x-25
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510. 40x*-3x-54 517. x®+5x2+4

5711, 16x*-14x-15 518, 5x"*-11x"6+2

Factoring Quadratic-Like 519. 6x* - x5 12
Expressions

512-519 Factor the quadratic-like expressions into
the product of two binomials. : :
12 sty Factoring Completely .Usmq
‘ More Than One Technique
520-535 Completely factor each trinomial.

520. 5z2+30z+45
513. y-4ay*-21

521. 18x°+12x+2x
514, y*-25

522. 4y°-8y*-12y
515. 25a*-49p"

523. 6x5+x°-x*
516. x*-3x*-18
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524, x°+8x*+16x°

525. 96y-48y*+6y°

526. w'-13w*+36

527. x*-9x°+8

528. 5x*(x+3)’ +15x(x+3)°=50(x+3)’

529. 4x*(x+1)-6x(x+1)-4(x+1)

530.

531.

532.

533.

534.

535.

a*(x”-81)+13a(x* - 81)+22(x* - 81)

4y2(x3 —1)+4y(x3—1)—3(x3 —1)

300y"* +70y "% ~150

6y—6y"7*—12

3x2-19x2+20x7!

12x2+45x3 —2x7*



Chapter 12
Other Factoring Techniques

Tle process of factoring binomials and quadratic trinomials is pretty much scripted with
the various choices available for each format. When you start factoring expressions
with more than three terms, you need different techniques to create the factorization — or
to recognize that factors may not even exist.

The Problems You'll Work On

In this chapter on factoring polynomials, you deal with the following situations:

v Factoring four, six, and eight (or more) terms, using grouping

v Recognizing and using uneven grouping to create differences of squares

v~ Starting with grouping and then finding differences of squares in the factors

v~ Starting with grouping and then finding sums or differences of cubes in the factors

1 Recognizing that factoring out the GCF (greatest common factor) first makes factoring
easier

What to Watch Out For

Here are a few things to keep in mind while you work on the factoring:

v Making sure factors created from grouping are exactly the same
v Factoring negative terms correctly

v Recognizing when a problem can be factored again and knowing when to stop
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Factoring by Grouping Combining Other Factoring
536-543 Factor by grouping Techniques with Grouping

544-547 Factor each completely, beginning with
536. bc-3b+2c-6 —

544, x*y*+3x*-xy*-3x-12y*-36

537. x*-abx+xyz—abyz

545. 2x'—4x*+3x%-6x+x2-2

538. 2x*-3x*+2x-3

546. m’n+3m>-25n-75

539, 2xz*+8x-3z%-12

547. 4x°+16x*-25x-100

540. n**+2n-4n'*-8

Using Multiple Factoring
Methods

548-565 Completely factor each expression.

541. y*-3y*+2y"?—6

548. 4x*-196x

542, 4x-12+xy-3y-xz+3z

549. 6x°-48x?

543. kx+4x+ky+4y+kz+4z
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550. y°-4y®-27y*+108 558. z*-17z"+16

551. x°-13x°+36x 559. x*-2x'+x°

552. 16x'+23x*-75 560. x*'-8x*+16

553. 4xf-4x* 561. y=2-21y°

556. z°-729 562. (x*-1)'(3x+4)" +(3x+4)°(x*-1)
555. y*-1 563. (y*+8)"(y*-9)-(y*-9) (y*+8)’
556. 64b°—64b° +b* -1 564. (z+1)1/2(z3—1)2—(23—1)(z+1)3/2

557. 27z°-243z°-8z%+72 565. 4x°-25x"+500x° —3125x
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Chapter 13
Solving Linear Equations

Linear equations are of the form ax + b = ¢, where x is some variable, and a, b, and c are
real numbers. To solve a linear equation, you perform a series of opposites: If a number
is added to the term containing x, you subtract that number from both sides of the equa-
tion; if a number is subtracted from the term containing the variable, you add; if a number
multiplies the variable, you divide; and if a number divides the variable, you multiply. Just
be sure that whatever you do to one side of the equation, you also do to the other side.
Think of the equation as two expressions pivoting on either side of a balance scale — you
need to keep the sides evenly balanced.

The Problems Vou'll Work On

Here are a few things you do in this chapter to find answers:

v Using the addition property to solve linear equations

v Using multiplication and division — inverses of one another — to solve linear equations
v Combining operations — doing more than one operation for a solution

v Rewriting equations by eliminating grouping symbols

v Getting rid of fractions and fractional expressions before solving linear equations

What to Watch Out For

As you get in a groove solving linear equations, be sure you’re doing the following:

v Performing the same operation on each side of the equation to keep it balanced
v Being careful to use the inverse/opposite number when adding and subtracting
v Never multiplying or dividing by 0

v Distributing correctly to remove grouping symbols, especially with negative numbers
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( ( ~ 7 « +1- +5= _
Solving Linear Equations 573. 5z+1-3z+5-12-4z
Using Basic Operations

566-583 Solve the linear equations for the value of

the variable. 574, —8x-24
566. x+7-15

575. —4x=-2
567. y-3-10

576. 4y-9y-20

568. z+14-2

577. -12-3z
569. x-3--4

578. 3x-4-11
570. 5x+3=3x-1

579. 5x+7-=2

571. 3x+9=5x-7

580. 4x-3=7x+9
572, 4y+9+5y-6=4y+7+3y-2

581. 4x+7-3x-8



582. 8y+14-3y=5+3y

583. 9x+4-5x=3+3x

Dealing with Fractions
in Linear Equations

584-605 Solve for the value of the variable by
eliminating the fraction.

584. =9

585. g=-12
586. L --8
587. %=10

588. 6—%=11

589.

590.

591.

592.

593.

594. X+

595.

596.
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%+7=5
%—3=z+9
4+%=13—w
%x—4=%x+8
%x+1=2+%x
3x4+1 —x42
w—2 = 3w4—2
XT—?’-1=2
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597.

598.

599.

600.

601.

2241 & _
3 +5=2

4x 3x _
3 5 =11

602

603.

604.

605.



Chapter 14
Taking on Quadratic Equations

A quadratic equation has the form ax?® + bx + ¢ = 0. The equation can have exactly two

solutions, only one solution (a double root), or no solutions among the real numbers.
Where no real solution occurs, imaginary numbers are brought into the picture. Quadratic
equations are solved most easily when the expression that’s set to 0 factors, but the qua-

dratic formula is also a nice means to finding solutions.

The Problems Vou'll Work On

In this chapter, you work with quadratic equations in the following ways:

v Applying the square root rule

v Solving equations by using factoring and the multiplication property of 0
v Using the quadratic formula and simplifying radicals when possible

v Solving quadratic equations by completing the square

v Introducing imaginary solutions

v Simplifying complex solutions with or without radicals

What to Watch Out For

Don’t get too caught up in your work and neglect the following:

v Applying the square root rule only when you have ax? = ¢

v Using the correct signs when applying the multiplication property of 0

v Watching the order of operations when simplifying the work in the quadratic formula
v Simplifying the fraction correctly in the quadratic formula

v Pulling out the square root of -1 when determining imaginary roots
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Applying the Square Root 612. 4x-9-0
Rule to Quadratic Equations

606-613 Solve each quadratic equation using the

square root rule. 613. 24x2-150-=0

606. x2-25

Solving Quadratic Equations
607. x-121 Using Factoring

614-629 Solve the quadratic equations using
factoring.

608. 3y2-217 614, x*-2x-15=0

609. 5z2-30 615. y>+15y+44=0

610. n2-100-0 616. 2x2+x-6=0

611. m*-1-=0 617. 3x2-8x+5=0

618. y»-3y-0



619.

620.

621.

622,

623.

624.

625.

626.

z2=7z

2x2+x=0

3y? =2y

8x2-6x-9=0

10x2 +29x+10=0

16x2+4x-2=0

6x2-9x-15=0
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627. xz—%x+%=0

628. y* =%y

629.

Applying the Quadratic
Formula to Quadratic Equations

630-641 Solve each quadratic equation using the
quadratic formula.

630. x2+3x-4-0
631. x2-8x+12=0
632. 2x2+x-6=0

633. 10x2+13x+4=0
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634, xi=de-1-0 Completing the Square to
Solve Quadratic Equations

642-645 Solve each quadratic equation by
“completing the square.”

635. x2+5x+2=0
642. x2+2x-24-0

6036. 2x>-x-5-0
643. 2x2+11x-40-=0

637. 2x2-4x-5=0
644, x2-4x+2-0

638. 3x2+6x+1=0
645. x>2-12x-9=0

Writing Complex Numbers in
the Standard a + bi Form

640. 2x2+8x+3=0 646-653 Rewrite each as a complex number in the
form a + bi.

639. xX>-7x-17=0

646. -9

641. ¥»-12x+9=0

647. J-25



648.

649.

650.

651.

652.

653.

4--36

-5+-49

—2++-12

327

—2++/-200

4—-75

Chapter 14: Taking on Quadratic Equations

Finding Complex Solutions

Using the Quadratic Formula

654-655 Use the quadratic formula to solve the
equations. Write your answers as complex numbers.

054, x>+4x+8=0

655. X2+x+25=0

/7
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Chapter 15

Solving Polynomials with Powers
Three and Higher

A polynomial is a smooth curve that goes on and on forever, using input variables going
from negative infinity to positive infinity. To solve a polynomial means to set the equa-
tion equal to 0 and determine which, if any, numbers create a true statement. Any numbers
satisfying this equation give you important information: They tell you where the graph of
the polynomial crosses or touches the x-axis.

The Problems Vou'll Work On

Solving polynomials in this chapter requires the following techniques:

v Counting the number of possible real roots/zeros, using Descartes’s Rule of Signs

v Making a list of the possible rational roots/zeros, using the Rational Root Theorem

v Putting Descartes’s Rule of Signs and the Rational Root Theorem together to find roots
v Applying the Factor Theorem

v Solving polynomial equations by factoring

v Applying synthetic division

What to Watch Out For

As you probably know, you can come up with a different answer to a math problem by
simply confusing or forgetting one step; here are some things to watch out for:

v Confusing real roots with rational roots, rational roots are real, but real roots aren’t
necessarily rational
v Being sure to list all the possible divisors of a number, not missing multiples

» Remembering to change the sign of the numerical part of the divisor when using
synthetic division

v Taking roots with multiplicity of more than one into account when looking for factors
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Applying Descartes’s Rule of

Signs to Count Real Roots

656-659 Count the possible number of positive and
negative real roots of the equation.

656. x'-3x3+2x2—4x-9-=0

657. ¥-x3+4x+1=0

658. 5x'-3x3+6x-2=0

059. X5+x'-x3+6x2-x+9=0

Applying the Rational Root

Theorem to List Roots

660-663 List all the possible rational roots for each
polynomial equation.

060. x>+ x"—43-2x2-4x+8=0

061. 5 -3x2+6x-6=0

062. 2x5-5x'+2x3-3x2+4-=0

663. 6x*-3x3+2x2+5x+3=0

Determining Whether

Numbers Are Roots

664-667 Check to see which of the given values are
roots of the equation.

0064. Given x®-3x%+ 2x + 24 = 0, check to see
whether 2, -2, 3, or 4 is a root.

065. Given x* - 5x° + 3x% + 8x + 3 = 0, check to see
whether 1, -1, 3, or -3 is a root.

6066. Given x° - 4x' - 3x® + 4x + 2 = 0, determine
whether 1, -1, 2, or -2 is a root.

667. Given x®-x°+x°-2x+1=0, determine
whether 1 or -1 are roots.
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Solving for the Roots of 675. x-9x2+24x-20=0
Polynomials

668-685 Solve for all real roots.

676. x*-37x2+36=0
068. x*+3x2-4x-12=0

677. x*-73x2+576=0
6069. x*-x2-25x+25=0

678. x*-4x-3x2+10x+8=0
6070. X*+4x2+x-6=0

079. x5—x"-22x3—44x2 - 24x =0
071. ¥-x2-26x-24=0

080. 4x*-9x2-4x+9=0
672. x-81-=0

681. 43 +12x2-9x-27=0
673. x5-64-0

682. 2x°+5x'=5x3-5x2+3x=0
074, X3+ Tx2+8x-16=0
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6083. 3x*-53-T77x2+125x+50=0

084. 8x*-30x3-51x%+263x-210=0

085. 5x5—6x'—14x3 + 28x2 - 15x+2=0



Chapter 16

Reining in Radical and
Absolute Value Equations

A radical equation contains at least one term that’s a square root, cube root, or some
other root. When solving radical equations, you apply a method that’s effective but
comes with a built-in error possibility; you may find (and need to recognize) extraneous
solutions. You need to rewrite absolute value equations to solve them. The solutions of the
rewrites are then the solutions of the original equation.

The Problems Vou'll Work On

Here’s just a sampling of the radical things you work on in this chapter:

v Rewriting equations with only two terms and squaring both sides to solve
v Squaring both sides of an equation when starting with three terms

v Dealing with more than one radical term

v Catching extraneous solutions

v Graphing absolute value statements for clarity

» Solving absolute value equations after writing corresponding equations

v Checking for nonsense answers

What to Watch Out For

Here are a few things that may rock your boat, so be on the lookout:

v Squaring binomials correctly and not forgetting the middle term
v Factoring statements containing radicals correctly

v Checking for extraneous solutions by using the original equation, not the version
changed in the process

v Catching impossible situations in initial absolute value equations
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Solving Basic Radical 692. Je-5+7=x
Equations

686-689 Solve each radical equation by squaring

both sides. 693 FxT+2=-x
686. x+2=4

694 JX+9-x=3
687. p—y-=3

695. 2x+10-x=5

688. Jz*+7=4

6096. Jx-3=x-3
689. Jx*-11=5

697. x-71=7T-x

Checking for Extraneous Roots

690-697 Solve the radical equations by squaring

both sides; check for extraneous solutions.
690 Squaring Both Sides of
« 3 = 9 a a
e Equations Twice

698-701 Solve each radical equation by squaring
both sides of the equation twice.

691. L2x+9+x=13 698. Jx+1+1=2x+3

699. Bx-3+2=5x+5
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700. 4Jx+5+Jx+8=6 706. 15z+31=2
701. 3Jx-1-Jx+6=5 707. 13-2x| =4

Solving Radicals with Roots [BESECERIEIEE:
Other Than Square Roots

702-703 Solve the radical equations.

702. Yx—4+2=3 709. 8+12-wl =10
703. 3=y-2=1 710. 513x+11=10

Solving Absolute Value 711, 3ix+41-2-7

Equations

704-713 Solve each absolute value equation by

writing the two corresponding linear equations and
solving. 712. 1-3x1 -4

704, 1x+31-=8

713. 1-2x-31=15

705. 1y-41-=3
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Handling Absolute Value
Equations with No Solution

714-715 Solve the absolute value equations, and
check the answers carefully.

714. |3x-2/+4=1

715. 3-]4-5x=7



Chapter 17
Making Inequalities More Fair

A n inequality is a statement involving more than one expression and/or number. When
two expressions are set greater than or less than one another, you want to determine
for what numbers the statement is true. Inequalities can also involve several statements, one
greater than the next, greater than the next, and so on. Solving these statements involves
treating each section exactly the same and using the rules for dealing with inequalities.

The Problems Vou'll Work On

In short, here’s what you’ll be doing in this chapter:

v Using the rules special to inequality statements

v Writing solutions in both inequality notation and interval notation
v Solving linear inequalities

v Taking compound inequalities section by section

v Using a number line for nonlinear inequalities

v Dealing carefully with rational inequalities

1 Rewriting and solving absolute value inequalities

v Finding the intersection of solutions when solving complex inequalities

What to Watch Out For

As you zip through the problems in this chapter, keep the following in mind:

1 Reversing the signs when using multiplication or division of negative numbers
v Never multiplying or dividing by 0
v Using a parenthesis when writing interval notation involving infinity

v Treating the numerator and denominator as factors when solving rational inequalities
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Performing Operations Writing Inequalities Using

on Inequalities Interval Notation

716-719 Perform the indicated operation on the 720-723 Change the inequality notation to interval
inequalities. notation.

716. Starting with 7 > 3, add -2 to each side, and 720. 3<x<2
then multiply each side by —4.

721. 0<x<4
717. Starting with —4 < 1, multiply each side
by -2, and then subtract 3 from each
side.
722. x>-3
718. Starting with -6 < 6, divide each side
by -3, and then add 3 to each side of the
equation.
723. x<7

719. Starting with 0 > -4, add 3 to each side of

the equation and then multiply each side C h ang in g Inte W/al Notatio n
by -1.

to Inequality Notation

724-727 Change the interval notation to inequality
notation.

724. [-6,)

725. (—,-2)



726.

727.

[_41 7)

2,3)
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Taking on Compound
Inequalities

734-737 Solve each compound inequality.

734, -5<3x+1<7

Solving Linear Inequalities 735, 4-6_5c-11

728-733 Solve each linear inequality for the values

of the variable.

728.

729.

730.

731.

732,

733.

2x-5<3

3x-224x+3

Bx+7)<2x+9

3
2
X , X
§+Z>7
3_x_2x_ T
453760

736. stT‘ls7

737. -15<-3(3-2x)<-9

Solving Quadratic Inequalities

738-745 Solve each quadratic inequality using a
number line.

738. x-3)(x+4)<0
739. (2x+5)(x+8)=0

760. x2-8x-9<0
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741. x¥-4x-21>0 748. 3 +x*-36x-36>0
742, 48-x>-2x 749. ¥-2x*+x<0
763. 36-x*<0 750. X+l

766. 5x* <15 751, X%

7465, x2+4x+420 752. X;<0

Finding Solutions of 753. M55
Nonlinear Inequalities
746-753 Solve each nonlinear inequality using a
number line.
Rewriting and Solving
746, e+ e-2>0 Absolute Value Inequalities

754-761 Solve the absolute value inequalities by
rewriting the statements.

767. (x+12(x+5x-7)<0 754, |3x+2|>7

755. |4-x|<6



756.

757.

758.

759.

760.

761.

5|2x+1<20

Ysx+3)211

|x+4]-5>3

[5-2x|+4<7

2|x—5|-42>-2

H3x-1/+3<5
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Delving into Complex
Inequalities

762-765 Solve the complex inequalities.

762. —4<3x+2<2x+3

763. 1£2x—5<lx+10

-3

764. —5<4x-1<6x+7

765. x+1<3x+5<8
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Chapter 18
Using Established Formulas

A formula is a rule that describes a situation that happens consistently or exists without
variation. One of the first formulas that people learn is that for the area of a rectangle —
just multiply the length by the width. The trick to using formulas is to understand what the
different symbols represent and then to be able to apply the mathematical rules correctly.

The Problems You'll Work On

The majority of the problems in this chapter involve simply determining which formula to
use, where to use it, and applying the following techniques:

v Figuring the interest by using the simple interest or compound interest formula

v Determining the height of an object after a certain amount of time

v Computing how far you've traveled given rate and time

v Calculating the sum of the measures of the angles in a polygon

v Finding the average or weighted average of items

v Summing a series of numbers

v Figuring out the value of a term in a sequence of numbers

What to Watch Out For

Whether you struggle remembering formulas or are a formula whiz, be sure you don’t over-
look the following:

v Assigning the correct value to the different variables in a formula

v Changing units, if necessary, to have consistency in the formula’s input values

v Performing the operations correctly by using the order of operations
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Getting Interested in Interest | Heating It Up with

Problems Temperature Problems

766-769 Solve each using the simple interest 770-773 Solve the problems using the temperature
formula, I = Prt. formulas: °F = %°C +32

766. How much interest is earned if you invest °C= g(OF -32)

$20,000 at 2.5% for ten years?

770. What temperature in degrees Fahrenheit
corresponds to 37 degrees Celsius?

767. 1 you’re lending a friend $4,000 at 4% simple
interest for two years, what is the total

amount you'll be paid back?
771. What temperature in degrees Celsius

corresponds to 59 degrees Fahrenheit?

768. You're buying a television from an appli-
ance store for $3,600. They're charging you

11% simple interest for three years. How 772. What temperature in degrees Celsius
much will your monthly payments be? corresponds to 212 degrees Fahrenheit?
769. You have $10,000 to invest. You want 773. What temperature in degrees Fahrenheit

ius?
to put it in an account that earns 4%% corresponds to —40 degrees Celsius?

simple interest. How long will it take for
your investment to total $13,400 (so you
can buy that boat)?

Adding up Natural Numbers

774-777 Solve the problems using S, = M for
the sum of the first n natural numbers.

774. What is the sum of the numbers from
1 through 50?
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775. 1f the sum of the first n numbers is 5,050, 781. What was your average speed if you left
then what are the numbers? home at 8:00 a.m., drove 150 miles, stopped
for an hour, drove another 200 miles, and
arrived at your destination at 4:00 p.m.?

776. What is the sum of the natural numbers
40 through 60?
782. Hank left home at 8:00 a.m. traveling at
50 mph. Helen found his briefcase on the
table and left at 8:30 trying to catch up
with Hank. She was traveling at 60 mph.
What time did Helen catch up with Hank?
777. Atheater has seating that begins with 36
seats in the front row and increases by one
seat each row through the 30th row back.
How many seats are in the theater?

783. Abus left Chicago at 6:00 a.m. traveling due
east at 40 mph. A second bus left Chicago
at 7:00 traveling due west at 55 mph. At
what time are the two buses 800 miles

Going the Distance with apart?

the Distance Formula

778-785 Solve the problems using the distance, rate,

and time formula, d = rt.

784. Claire and Charlie decided to walk around
the lake. Claire started in a clockwise direc-
tion walking 4 mph, and Charlie started
at the same time in a counterclockwise
direction walking 5 mph. After half an hour,
Charlie took a 15-minute break. If the lake is
10 miles around, how long did it take for
them to meet?

778. How far do you travel if you're driving at
55 mph for six hours?

779. How fast were you driving if you traveled
450 miles in 7 hours, 30 minutes?

785. Bill and Will drove from Peoria to their
home in Missouri in separate vehicles. It
took Bill one hour longer than Will, because
Bill drives an average of 10 mph slower than
Will. If it took Bill five hours, then how far
was the trip in miles?

780. How long does it take to travel 1,050 miles
if you're averaging 60 miles per hour?
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791. Stephanie got three scores of 9, two scores
of 10, four scores of 7, and one score of 8 on
her quizzes. What is her average quiz score?

Getting the Inside Scoop with

Sums of Interior Angles

786-789 Solve the problems using the formula for
the sum of the measures of all the interior angles of
a polygon with n sides: A = 180(n - 2).

792. Joel has test scores of 85, 87, 93, and 100 on

786. What is the sum of the measures of all the his first exams. What does he need on the
angles in a hexagon (six-sided)? last exam to have an average of at least 90?
787. What is the sum of the measures of all the 793. Tomas has an average of 91 on his first
angles in a decagon? three exams. What does he have to earn on
the last exam to bring the average up to at
least a 93?

788. If the sum of the measures of the angles in a
polygon is 1,080°, then what is the polygon?

Summing the Squares

of Numbers
794-795 Solve the problems using the formula for
789. i the sum of the measures of the angles in a " p S n(n+1)(2n+1)
regular (all sides equal) polygon is 1,800 the sum of n squares, > = 6 :
degrees, then what is the measure of just
one of the angles in the polygon? 794. What is the sum of the numbers 1, 4, 9, 16,
25, and 36?
Averaging Out the Numbers
795. What is the sum of the squares of the
790-793 Solve the problems using the formula for numbers from 1 through 15?
xl +x2 +X3 +--~+Xn
the average of n numbers, A = n :

790. Stephan got scores of 81, 67, 93, and 99 on
his exams. What is his average?
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Finding the Terms Adding the Terms in an

of a Sequence Arithmetic Sequence

796-799 Solve the problems using the formula for the 800-801 Solve the problems using the formula
nth term in an arithmetic sequence, a, = a, +(n—1)d. for the sum of the first n terms in an arithmetic

sequence, S, = %(a1 +a,).

796. Wnhat is the tenth term in an arithmetic

sequence whose first term is 1, and 800. What is the sum of the even numbers from
where the difference between the terms 40 through 60?
is 4?

801. Wwnat is the sum of the first 40 numbers

797. Wnhat is the 100th term in an arithmetic in the arithmetic sequence starting: 2, 5,
sequence whose first term is -6, and 8 11,...?7
where the difference between the terms
is 2?

Using the Formula

798. What is the 40th term in the arithmetic f or the sum 0 f Cubes

sequence that starts: 3,7, 11, 15,...?
802-803 Solve the problems using the formula for
P 2
the sum of the first n cubes, S, = @

802. What is the sum of the numbers 1, 8, 27, 64,
799. What is the 20th term in the arithmetic 125, 216, and 343?
sequence that starts: 100, 97, 94,91, ...?

803. What is the sum of the cubes of the num-
bers from 5 through 20?



98 Part I: The Questions

806. What is the total amount of money you
accumulate in an account earning 6% interest
compounded daily if you deposit $20,000 and
leave it in the account for 15 years?

Compounding the Problems

Involving Compound Interest

804-807 Solve the problems using the compound

nt
interest formula A= P (1+ %) , where A is the total

accumulated amount, P is the principal (deposit),

r is the interest rate written as a decimal, n is the

number of times per year the money is compounded, 807.
and t is the number of years.

A member of Columbus’s crew deposited
$1 in the Bank of the West Indies in 1492.
The deposit was earning 2% interest com-
pounded quarterly. You were contacted in

804. What is the total amount of.money that you 2012, because you are a descendant of this
accumulate after ten years if you deposit crew member, and the account has been
$5,000 in an account earning 3% interest abandoned. They're going to send you a
compounded quarterly? check for the amount in the account. How

much money will you get?

805. How much interest do you earn on $40,000
deposited for five years in an account

earning 5%% compounded monthly?
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Using Formulas in Geometric
Story Problems

Story problems (practical applications) appear in all types and levels of mathematics.
A really nice feature of geometric story problems is that you can almost always find a
formula to apply.

The Problems You'll Work On

From the beginning and through the middle and end, the geometric story problems in this
chapter require the following skills:

v Finding the perimeter and area of rectangles

v Tackling trapezoids with their unequal sides

v Squaring up with properties of squares

1 Recognizing hexagons and their usefulness in traffic control

v Applying the Pythagorean theorem and Pythagorean triples

v+ Computing the volume of a right rectangular prism

v Determining the surface area and volume of cylinders

v Dealing with the difference between radian and degree measures for angles

v Using Heron’s formula for the area of a triangle

What to Watch Out For

Don’t get ahead of yourself when working these problems. Watch out for the following:

1 Recognizing which formula to use for which figure or application
v Matching up the correct numbers and units with the symbols in a formula

v Performing the formula’s operations correctly
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Working around the Perimeter

Using the Area Formula
for a Trapezoid

of Rectangles

808-813 Solve the problems using the formula for
the perimeter of a rectangle: P = 2(1 + w).

808.

809.

810.

811.

812.

813.

What is the perimeter of a rectangular yard
measuring 6 yards wide and 8 yards long?

If the perimeter of a rectangular plot is 400
feet, and the width is 50 feet, then what is
the length of the plot?

A rectangular room has a length that’s three
times the width. The perimeter is 480 feet.
What is the length?

A rectangular pool has a length that’s 4 feet
greater than the width. It has a perimeter of
200 feet. What is the length of the pool?

A rectangle has a width that’s 30 feet more
than one-third the length. If the perimeter is
420 feet, then what is the length of the
rectangle?

You have 600 feet of fencing and need to
create a rectangular pen for your llama. You
want the length and width to be in a ratio of
3:2. What length and width will work?

814-815 Solve the problems using the formula for

the area of a trapezoid: A= %h(b1 +b,).

814.

815.

What is the area of a trapezoid if the paral-
lel bases measure 5 feet and 8 feet, and if
the perpendicular distance between those
bases is 4 feet?

The area of a trapezoid is 170 square feet.
What is the length of the second base if the
first base measures 16 feet and the height is
5 feet?

Tackling Area and Perimeter

of a Square

816-817 Solve the problems using the formulas for
the perimeter and area of a square: P = 4s and A = s°.

81e.

817.

If the area of a square is 64 square feet, then
what is its perimeter?

If the perimeter of a square is 64 inches,
then what is the area of the square?



Solving Problems Using the

Perimeter of a Triangle
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Using the Formula for the
Area of a Hexagon

818-819 Solve the problems using the fact that the
perimeter of a triangle is equal to the sum of the
measures of its sides.

818. A triangle with a perimeter of 42 inches has
one side twice the length of the shortest
side and the third side 6 inches greater than
the shortest side. What are the lengths of
the three sides?

819. 1 you have a fenced-in triangular garden
where one side is 8 feet, the second side is
three times that length, and the third side is
8 feet shorter than the second side, then
what would the lengths of the sides of an
equilateral triangle be, if you made it from

the current fencing?

Working with the Area and

Perimeter of a Rectangle

820-821 Solve the problems using the formulas for
the perimeter and area of a rectangle: P = 2(1 + w),
A =lw.

820. A rectangle’s length is 2 feet less than twice
its width, and its area is 180 square feet.
What is the rectangle’s width?

821. Arectangle’s width is 4 inches greater than
half its length, and its perimeter is 248

inches. What is the rectangle’s area?

822-823 Solve the problems using the formula for
the area of a regular hexagon: A = #xz, where x
is the length of a side.

822. The perimeter of a regular hexagon is
360 cm. What is its area?

823. The area of a regular hexagon is 216+/3
square feet. What is the hexagon’s
perimeter?

Getting Pythagoras Involved

in the Area of a Triangle

824-827 Solve the problems using the formula for

the area of a triangle, A= L bh and the Pythagorean
2 3 2
theorem, a® + b® = 2

824. A triangle has an area of 60 square centime-
ters and a height of 10 centimeters. What is
the length of the base of the triangle?

825. A triangle has an area of 2 square feet and
a base measuring 36 inches. What is the
height of the triangle? (Remember: 1 sq ft =

12in x 12 in = 144 sq in)

826. A right triangle has a hypotenuse measuring
5 feet and a leg measuring 3 feet. What is its

area?
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827. The area of aright triangle is 30 square feet. o «
If the measure of one of the legs is two more Chanqlnq Rad’ans to Deqrees

than twice the other leg, then what is the an d D e qr ees to R a dians

measure of the hypotenuse?

832-837 Solve the problems using the angle measure

propottion: % = %.
Making Use of the Volume B3 dcsgree measure corresponds (0
of a Box
828-829 Solve the problems using the formula
for the volume of a right rectangular prism (box),
/5 UG, 833. What radian measure corresponds to 150°?

828. The volume of a box is 48 cubic inches. If
the length is four times the width, and the
height is 3 inches, then what is the length
of the box?
834. What radian measure corresponds to 300°?

829. A cube has a volume of 64 cubic centime-
ters. What is its height? 835. What degree measure corresponds to %
radians?

Working with the Volume

836. What radian measure corresponds to —30°?

of a Cylinder

830-831 Solve the problems using the formula for
the volume of a right circular cylinder (can): V = nr’h

830. What is the height of a cylinder whose 837. What degree measure corresponds to
volume is 54 cubic inches and whose radius 2 radians?
is 3 inches?

831. What is the radius of a cylinder whose
volume is 192 cubic feet and whose height
is 12 feet?
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Determining the Height Working with Heron’s Formula

of an Object for the Area of a Triangle
838-841 Solve the problems using the formula 842-845 Solve the problems using Heron’s formula
for the height, in feet, of a tennis ball shot from a for the area of a triangle: A= \/s(s—a)(s—b)(s—c),
launcher after t seconds: h = ~16t° + 48t where a, b, and c are the lengths of the sides and s

is the semi-perimeter.
838. How high is the tennis ball after 2 seconds?

842. What is the area of a triangle whose sides
measure 5, 12, and 13 inches?

839. How high is the tennis ball after 2.5
seconds?

843 What is the area of a triangle whose sides
measure 6, 8, and 10 feet?

840. After how many seconds is the height
20 feet?

844. The area of a triangle is 6 square yards. If
two of the sides measure 3 and 5 yards,
respectively, then what is the measure of
the third side of the triangle?

84 1. After how many seconds does the ball hit
the ground?

845. The area of an equilateral (all sides the
same length) triangle is 25+/3 square inches.
What is the perimeter of the triangle?
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Chapter 20
Tackling Traditional Story Problems

Taditional story problems sometimes have a less-than-desirable reputation. You prob-
ably won’t ever need to know how old a person is if he’s twice as old as another person
was 16 years ago. But the structure of these story problems and the discipline of working
out the logic and mathematics go far to improve mathematical agility. The problems in this
chapter are pretty traditional and classic in the mathematics classroom.

The Problems Vou'll Work On

The traditional story problems you’ll work on in this chapter include the following scenarios:

v Determining a person’s age with respect to others and the passage of time

v Figuring out how much work a person is doing and how long it will take to complete
the project

v Computing how much of one liquid to add to another to get the desired mixture
v Counting pennies, nickels, and dimes without ever touching the money
v Regrouping and commuting values for ease and accuracy

v Determining one or more numbers in a list of consecutive integers

What to Watch Out For

Here are some ways to ensure that you're correctly solving the problems in this chapter:

v Creating an equation or expression that represents what’s going on in the problem
v Always letting variables represent numbers, not people or things

v Taking advantage of drawing pictures to help create the correct equation

v Solving the equations correctly, using the rules of equations

v Checking your answers to see whether they fit the situation and make sense
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Tackling Age Problems

846-853 Solve the “age” problems.

846.

847.

848.

849.

850.

851.

Jon is twice as old as Jim. Five years ago,
Jon was three times as old as Jim at that
time. How old are they now?

Grace is three times as old as Greta. In six
years, Grace will be twice as old as Greta at
that time. How old are they now?

Amanda is three times as old as Stefanie. In
eight years, Amanda will be four years more
than twice Stefanie’s age then. How old are
they?

Hank is two years older than Hal. Twelve
years ago, Hank’s age was four years less
than twice Hal’s age at that time. How old
are they now?

Betty is four years older than Bart. In three
years, the sum of their ages will be 46. How
old are they?

Les is ten years older than Maura. Five
years ago, the sum of their ages was 20.
How old are they now?

852.

853.

Joe is twice as old as Moe, and Louie is
two years older than Joe. In two years, the
sum of their ages will be 33. How old are
they now?

Barb is three years older than Karen. Mary
is twice Barb’s age. Five years ago, the sum
of their ages was 34. How old are they now?

Working with Consecutive

Integers

854-867 Solve the following consecutive integer
problems.

854.

855.

856.

857.

The sum of three consecutive integers is 90.
What are the integers?

The sum of five consecutive integers is 5.
What are the integers?

The sum of three consecutive even integers
is 138. What is the largest of the integers?

The sum of four consecutive even integers
is 412. What is the smallest of the integers?



858.

859.

860.

861.

862.

863.

864.

The sum of four consecutive odd integers is 865.
176. What is the largest of the integers?
The sum of five consecutive odd integers is
755. What is the middle integer in the list? 866.
The sum of three consecutive multiples of
4 is 120. What are the multiples of 4?

867.

The sum of four consecutive multiples of
6 is 108. What is the largest of those
numbers?
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The sum of the first and last numbers in a
list of five multiples of three is 108. What is
the first number?

The product of two consecutive positive
even integers is 142 more than their sum.
What are the numbers?

The product of the first and last numbers in
a list of three consecutive multiples of 4 is
16 less than their sum. What are the three
numbers?

Getting the Job Done

on Work Problems

The sum of five consecutive multiples of 7 is
525. What is the middle number in the list?

868.
The sum of the first and last numbers in a
list of five even integers is 108. What is the
middle number?

869.

The sum of the first and last numbers in a
list of six multiples of 4 is 12. What is the
last number?

868-875 Solve the work problems letting x represent
the time it takes to do the job working together.

Shirley can weed the garden in 4 hours, and
John can weed it in 6 hours. How many
hours will it take to weed the garden if they
work together?

Ken can paint the room in 5 hours, but
Paula is much more careful and would need
20 hours. How long would it take them to
paint the room if they worked together?



’ 08 Part I: The Questions

870.

871.

872.

873.

874.

Madeline can clean the house in 4 hours,
but it would take Katie 8 hours to do the
job. How many hours would it take if they
worked together?

Larry, Moe, and Curly were given the job of
cleaning out the garage. Larry likes to get
things done quickly and could do the whole
job himself in 3 hours. Moe spends a lot of
time looking at things and remembering, so
it would take him twice as long as Larry, or
6 hours. Curly cannot stay on task, so he’d
need 9 hours to clean the garage by himself.
If they can work together without getting
into trouble, how many hours would it take
them to clean the job working together?

Three TAs are assigned the task of grading
the test papers from all the calculus sections.
Dan could grade all the papers in 4 hours,
Don would need 8 hours, and Duane couldn’t
do it in less than 18 hours. How many hours
will it take if they all work together?

Fred and Ted power wash the deck together
in 1 hour and 20 minutes. It would take Fred
4 hours to do it himself. How long would it
take Ted to do the job if he did it by himself?

It takes Jake and Blake 2 and a half hours to
wash and dry all the banquet dishes when
they work together. Doing the whole job by
himself, it takes Jake 3 hours. How long would
Blake need if he had to do the job himself?

875.

When working together, it takes Dasher,
Dancer, and Prancer 4 hours to decorate
the Christmas tree. Working alone, Dasher
would need 12 hours. Left to his own
devices, Dancer could decorate the tree by
himself in 9 hours. How long would it take
Prancer to do the job by himself?

Counting on Quality and

Ouantity Problems

876-879 Solve the quality/quantity problems
involving solutions.

876.

877.

878.

879.

How many quarts of 70% apple juice do you
have to add to 10 quarts of 20% apple juice
to produce a mixture that’s 50% apple juice?

How many ounces of 60% solution do you
have to add to 6 ounces of 10% solution to
create a mixture of 50% solution?

How many ounces of chocolate syrup do
you need to add to 8 ounces of milk to make
a chocolate milk mix that’s 20% chocolate?

How many ounces of antifreeze do you need
to drain from your 16-quart radiator and
replace with pure antifreeze to bring the
current 50% solution up to a 70% solution?



Solving Money Problems

880-885 Solve the quality/quantity problems
involving money.

880. Janie has $50 in dimes and quarters. If she
has 60 more quarters than dimes, then how
many quarters does she have?

881. Stan has $17 in nickels and quarters. If he
has exactly 100 coins, then how many of
them are quarters?

882. Elliott has $4 in nickels, dimes, and quarters.

If he has twice as many nickels as quarters,
and four more dimes than quarters, then how
much money does he have in nickels?

883.

884.

885.
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Ryan has 78 coins totaling $8.10. He has
three times as many dimes as quarters, and
the rest are nickels. How many of each coin
does he have?

Lynn is giving Roger $50 in newly minted
quarters, half-dollars and silver dollars.
There are five more quarters than half-
dollars and 110 coins total. How much of
the money is in quarters?

Janet has $10, $5, $2, and $1 bills in her
piggy bank. She has four times as many $5
bills as $10 bills, six more $2 than $5, and
ten fewer than five times as many $1 bills as
$2 bills. If she has $90 in her piggy bank,
then how many of the bills are $2 bills?
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Chapter 21

Graphing Basics

G!aphing in algebra amounts to plotting points and, often, connecting them. The points
are placed by using the Cartesian coordinates, so named for Rene Descartes, a prolific
mathematician who dabbled in many areas and made many contributions. The points are
assigned their positions by distances from a central point, called the origin. The ordered
pairs that name points, (x, y), always have the horizontal movement listed first and the ver-
tical movement listed second.

The Problems Vou'll Work On

In this chapter, you’ll graph and plot and work with Cartesian coordinates in the following
ways:

v Plotting points correctly on the coordinate plane

»* Recognizing point positions in terms of their quadrant or position on an axis

v+ Finding the intersection of two lines

v Computing slopes from points or determining slopes from equations of lines

v Graphing lines by using points and slopes

v Graphing lines by using more than one point

What to Watch Out For

The following points are important to keep in mind as you work through this chapter:

v Plotting points on the correct axis; (0, y) is on the y-axis and (x, 0) is on the x-axis.
v Using the slope formula correctly by keeping the order of the coordinates the same
1+ Remembering that slope is change-in-y divided by change-in-x

v Counting off slope correctly when graphing lines
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Plotting Points on the

Coordinate System
886-889 Identify the graphed point.

886. Which is the graph of (=2, 3)?

‘e

y

888. Which is the graph of (0, 2)?

Ty

.A

@b

887. Which is the graph of (4, -1)?

Ae

y

889.

e

~@

u

Which is the graph of (-4, 0)?

B@®

Ty

-~@
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0 892.
Determining the Quadrant _
of a Point
890-893 Name the quadrant or axis where you find T
the point. o
890.

Point
vy ) 1
b Point T
: 893.
891.
5t 1@ Point

°
Point
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Finding the Intercepts 901. y=-3x-12
of a Line

894-903 Find the intercepts of the lines.

894. 3x+2y-6 902. y-8

895. 4x-3y-12 903. x--3

896. 5x+2y-0 Calculating the slope of a line
from two points

904-909 Find the slope of the line through the two
given points.

897. 6x-y=0

904. (2,3)and (-1, 6)
898. y=4x-3

905. (0, 4) and (5,-9)
899. y--x+2

906. (-4,-3) and (5,-2)
900. y=1Lx+2

’ 907. (0,5)and (-4, 0)



908. (6,5)and (-3, 5)

909. (-4,2) and (-4, -4)

Determining a Line’s Slope
from Its Equation

910-915 Find the slope of the line given its equation.

910.
911.
912.
913.
914.

915.

y=-4x+3

y=2x-1

3x +6y=11

4x-3y="7
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Sketching the Graph of a Line

from Its Equation

916-921 Sketch a graph of the line using the slope-
intercept form, and determine a point that the line
passes through.

916. y=3x-1

917. y=-2x+3

918. y:—%x—Z

919. y=%x—3

920. y-2

921. y=-4
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Sketching Lines Using
Two Points

922-925 Sketch the graph of a line using the two
points.

922. (-2,2)and (1,-3)

923. (3,0)and (-1,-1)

924. (-2,3)and (5,3)

925. (0,-2) and (-4, 0)
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Using the Algebra of Lines

Tle equation of a line can take on one of many forms. The more popular are the slope-
intercept form, y = mx + b, and the standard form, Ax + By = C. Each has its advantages
and uses in the different applications for lines. Formulas involving lines are often based on
one of these forms.

The Problems You'll Work On

Lining up equations and applications in this chapter requires the following techniques:

v Writing the equation of a line given slope and a point
v Writing the equation of a line given two points
v Determining the slopes of lines parallel or perpendicular to a particular line

v Writing the equations of lines parallel or perpendicular to a particular line through a
particular point

v Finding the distance between points

v Finding the midpoint of a segment between two points

What to Watch Out For

Although working with line formulas is the main skill in this chapter, don’t forget the
following:
v Calculating the slope correctly when given two points

1+ Remembering to use the negative reciprocal when determining slopes of perpendicular
lines

v Calculating squares and square roots correctly and using order of operations correctly
in the distance formula

v Adding signed numbers correctly when determining midpoints
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Writing Equations of Lines Writing the Equation of
Using the Slope and a Point | a Line Using Two Points

926-931 Write the equation of the line given the 932-937 Write the equation of the line that passes
slope and a point on the line. through the two points.

926. m=2,(-3,4) 932. (4,-1) and (6,-5)

927. m=-1a.-p 933. (3,3)and (-5,-7)

928. m=-3,(4,0) 934. (1,6)and (3, 6)

929. m=5.@,5 935. (4,-3)and (0, 2)

930. m=0,(4,3) 936. (-4,5) and (-4, -5)

931. mis undefined, (-3, 5) 937. (0,0)and (3,-8)
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Dealing with Slopes Finding Equations of Lines
of Parallel and Parallel or Perpendicular
Perpendicular Lines to One Given

938-943 Determine the slopes of the lines parallel 944-947 Find the equations of lines parallel and
and perpendicular to the given line. perpendicular to the line through the given point.
938. y-=4x-3 944. y--2x + 1 through (0, 3)

939. y=—%x+7 945. y=%x—3 through (-3, -7)

940. 2x-3y=7 946. 4x-y = 3 through (0, 0)

941. x-4y-8 947. 6x+3y=1through (-1, 1)

942. x=5 Computing the Distance

Between Points

948-957 Find the distance between the two points.

943. y--6 948. (3,4 and (-2,-8)

949. (1,-3)and (-5, 5)
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950. (-4,-3)and (0, 0) Determining the Midpoint

958-965 Find the midpoint of the two points.

958. (4,7) and (2, -5)
951. (5,-2) and (-2, 22)

959. (=3,6) and (-5, -4)
952. (3,3)and (-2,-2)

960. (1,6)and (-3,-2)
953. (-4, 1) and (6, 9) o

961. (-6,-6) and (-8, 0)
954. (=3, 7) and (0, -2) o

962. (4,-3)and (5,9)
955. (0,4) and (4, 0)

963. (=3, 8) and (-3, 10)
956. (-3,6)and (-3, 8)

964. (4,0) and (0, 0)
957. (-5,4) and (5, -4)

965. (

oo
Do

)and(— ,

/eS|
|
\C/I¥=
=

’
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Other Graphing Topics

N ot all graphing involves lines, although lines play an important role in graphs (as
either axes or asymptotes or reflection structures). You can quickly graph circles

if you know the center and radius. A parabola has a unique U or cup shape. And once you
have the basic shape of a particular graph, you can quickly create variations on that graph
by using a few transformational rules.

The Problems Vou'll Work On

Here are the graphing techniques you’ll use in this chapter:

v Finding the intersection of two lines by graphing
v Graphing circles
v Graphing parabolas

v Using transformations in graphing

What to Watch Out For

Keeping all the graphing rules and tips in mind can be tricky; here are a few things to spe-
cifically watch out for in this chapter:

v Checking the discovered point of intersection of two lines by substituting the point
into the equations of the lines

1 Remembering to compute the square root of the constant in the equation of a circle
when using the radius in the graph

v Watching the direction of the parabola based on the sign of the lead coefficient

» Remembering that translations to the left and right are the opposite of the sign in the
equation



’ 22 Part I: The Questions

Graphing to Find the Sketching the Graph
Intersection of Two Lines of a Circle

966-973 Find the intersection of the lines by 974-979 Sketch a graph of each circle, indicating the

graphing. center and the radius.

960. y=x+4 97h6. x2+y*=4
y=—-x+6

967. y=2x-3 975. x2+y2:%
y=-2x+1

968. | y=x-5 976. (x-2)%+(y+1)2=9
y=2x-7

969. y=3x+1 977. (x+1)2+y2=16
y=x-1

970. | y=4 978. (x-4)2+(y-42-1
x=3

971. | y=- 979. x>+ (y-2)2=25
x=0

972. x+3y=4
3x+4y=2

973. 2x-y="1
xX+y=2
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Creating the Graph 987. y--1-(x+ 1y

of a Parabola

980-989 Sketch the graph of the parabola of form
y=a(x-h@+k

988. y-3=(x+3)2

980. Vertex: (-1, -2); passes through (0, 0)

989. y+2=(x+4)?

981. Vertex: (3, 4); passes through (1, 1)

Transforming the Graph

982. Vertex: (0, 2); passes through (1, 0) of a Fiqure

990-1001 Perform the indicated transformation
when graphing a new graph from a basic graph.

990. Using the basic graph for y =| x|, sketch the

983. Vertex: (3, -1); passes through (-1, 3) graph of y =|x|+3.

- - 2
984 y-(x-3+1 991. Using the basic graph for y =| x|, sketch the
graph of y =|x|-L

985. y=(x+1)2-2
992. Using the basic graph for y =| x|, sketch the
graph of y =|x-2|.

986. y=-6-(x-2)?

993. Using the basic graph for y =| x|, sketch the
graph of y =—|x+4|
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994.

995.

996.

991.

Using the basic graph for y = x*, sketch the
graph of y = x% + 2.

Using the basic graph for y = x3, sketch the
graph of y = —x® - 1.

Using the basic graph for y = x3, sketch the
graph of y = (x - 4)%.

Using the basic graph for y = x3, sketch the
graph of y = —(xx + 1)3.

998.

999.

1000.

1001.

Using the basic graph for y = (x — 1), sketch
the graph of y = —=(x - 1)2 + 1.

Using the basic graph for y = (x — 1)?, sketch
the graph of y = 2(x - 1)? - 4.

Using the basic graph for y = (x + 3)?, sketch
the graph of y = —(x + 3)%

Using the basic graph for y = (x + 3)?, sketch
the graph of y = =3(x + 3)* - 2.
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To access the Cheat Sheet created specifically for this book, go
extras to www . dummies.com/cheatsheet/100lalgebral



In this part . . .

ou get answers and explanations for all 1001 problems. As
you're going over your work, you may realize that you need a lit-
tle more instruction. Fortunately, the For Dummies series offers sev-
eral excellent resources. The following titles, all written by your
humble author, are available at your favorite bookstore or in ebook
format;
v Algebra | For Dummies
v* Algebra | Essentials For Dummies
v Algebra | Workbook For Dummies
v* Math Word Problems For Dummies
After you've mastered algebra | and you're ready to step up to
algebra ll, you'll find all the help you'll need in these titles, which |
also wrote:
v Algebra Il For Dummies

v 1001 Algebra Il Practice Problems For Dummies.

Visit Dummies . com for more information.
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Answers

1. ~4,-3,-1,0,4

The number —4 has a greater absolute value than -3, so it’s farther to the left on the
number line. And -3 has a greater absolute value than -1.

- oo eo—o—o—o—o—o—o—o—oé + -
-4 -3 -1 0 4

2. -3,-2,0,1,3

The number -3 has a greater absolute value than -2, so it’s farther to the left on the
number line.

-3 -2 o 1 3
713
3' _59_3’ 197’2
The number -5 has a greater absolute value than -1, so it’s farther to the left on the
number line. The number —% is between -2 and -3. And the number % is between
0and 1.

Answers
1-100
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4.

—4,

-4,-

_7
2’

7.6

_2’ 605

- g ' Uy E
The number —4 has a greater absolute value than -2, so it’s farther to the left on the

number line. And the number —% is between -1 and -2.

\/2707\/§73

The number /3 is about 1.7, and the number —+/2 is about 1.4, which is between -1
and -2. The number —4 has a greater absolute value than -1.4, so it’s farther to the left
on the number line.

_390’\/59294

The number /3 is about 1.7, and the number —% is equal to -3.5, which is between
-3 and 4.

_Ooé—o—o—o—o—o—o—o—>+oo
3 0 J3 2 4

7.
2

Absolute value asks for the distance of the number from 0. The value of -4 is 4 units to
the left of 0.

Absolute value asks for the distance of the number from 0. The value of —7.6 is 7.6 units
to the left of 0.



10.

11.

12.

13.

14.

15.

I
win

-2

First find the absolute value of the -2 within the absolute value symbols.
|-2|=2
Then find the opposite of that answer.

-(2)=-2

First find the absolute value of the —% within the absolute value symbols.
‘_2| =2
313
Then find the opposite of that answer.

{33

The signs are the same, so you find the sum of the absolute values of the numbers,
4 + 2 = 6, and then attach their negative sign. The answer is —6.

The signs are different, so first you find the difference between the absolute values of
the numbers, 4 — 2 = 2, and then you attach the sign of the number with the greater
absolute value, the —4. The answer is 2.

The signs are different, so first you find the difference between the absolute values of
the numbers, 4 — 2 = 2, and then you attach the sign of the number with the greater
absolute value, the +4. The answer is +2.

The signs are different, so first you find the difference between the absolute values of
the numbers, 5 - 3 = 2, and then you attach the sign of the number with the greater
absolute value, the -5. The answer is 2.

The signs are different, so you find the difference between the absolute values of the
numbers, 6 — 6 = 0. The number 0 has no sign, so the answer is 0.
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16.

17.

18.

19.

20.

21.

-11

-10

The signs are different, so first you find the difference between the absolute values of
the numbers, 7 - 2 = 5, and then you attach the sign of the number with the greater
absolute value, the +7. The answer is 5.

First, add the two negative numbers together, -4 + -2 = —6.
Now the problem looks like this: 5 + (=6).

Add the two numbers with the different signs by finding the difference between their
absolute values, 6 — 5 = 1. Attach the sign of the number with the greater absolute
value, the —6. The answer is —1.

Add the two negative numbers together to get —4. Then add the two positive numbers
together to get 6.

The sum of —4 and 6 is +2, because you find the difference between the absolute values
of the numbers and attach the sign of the number with the greater absolute value.

Add the first two numbers together by finding the difference between their absolute
values, 1. Next, add the last two numbers together by finding the difference between
their absolute values, 1.

Finally, add the two results together: 1 + 1 = 2.

Add the four negative numbers together by finding the sum of their absolute values:
4 +5+6+7=22. Attached a negative sign to the sum: -22.

Now add the two positive numbers together: 7 + 4 = 11.

The sum of the two results, —-22 + 11, is found by finding the difference between the
absolute values, 22 - 11 = 11. The sign of the final answer is negative, because the —22
has the greater absolute value. So the answer is — 11.

Create an equivalent addition problem by changing the subtraction sign to addition
and the sign of the 6 to -6. Then do the addition problem: -4 + (-6).

The signs are the same, so you find the sum of the absolute values of the numbers and
then apply the negative sign. The answer is -10.



22.

23.

24.

25.

26.

217.

15

-14

Create an equivalent addition problem by changing the subtraction sign to addition
and the sign of the -8 to +8. Then do the addition problem:

7+ (+8).

The signs are the same, so you find the sum of the absolute values of the numbers.

This is just a simple subtraction problem involving two positive numbers. Subtract as
usual.

Create an equivalent addition problem by changing the subtraction sign to addition
and the sign of the —4 to +4. Then do the addition problem:

-9 + (+4).

The signs are different, so you find the difference of the absolute values of the num-
bers and then apply the sign of the larger value. The answer is -5.

Create an equivalent addition problem by changing the subtraction sign to addition
and the sign of the 7 to -7. Then do the addition problem:

—7+ (D).

The signs are the same, so you find the sum of the absolute values of the numbers and
then apply the negative sign. The answer is —14.

Create an equivalent addition problem by changing the subtraction sign to addition
and the sign of the -7 to +7. Then do the addition problem:

T+ ().
The signs are different, so you find the difference of the absolute values of the num-
bers, 7-7=0.

Create an equivalent addition problem by changing the subtract to add and the sign of
the -2 to +2. Then do the addition problem: 3 + (+2).

The signs are the same, so you find the sum of the absolute values of the numbers.
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28.

29.

30.

31.

32.

33.

34.

-6

20

-30

First find the opposite of the -2 in the brackets, giving you +2. Then, create an equiva-
lent addition problem by changing the subtraction sign to addition and the sign of the
3 to -3. Then do the addition problem:

2+ (=3).

The signs are different, so you find the difference of the absolute values of the num-
bers and apply the sign of the larger value. The answer is —1.

First, find the opposite of the —4 in the brackets, giving you +4. Then create an equiva-
lent addition problem by changing the subtraction sign to addition and the sign of the
—4 in the parentheses to +4. Then do the addition problem:

4 + (+4).

The signs are the same, so you find the sum of the absolute values of the numbers.

Create an equivalent addition problem by changing the subtraction sign to addition
and the sign of the -5 in the parentheses to +5. Then do the addition problem:

0 + (+5).

The number 0 is the additive identity, so adding it to +5 does not change the value of
the +5.

The product of 2 and 3 is 6.

There’s one negative sign (odd number), so the product is negative.

The product of 4 and 5 is 20.

There are two negative signs (even number), so the product is positive.

The product of 5 and 6 is 30.

There’s one negative sign (odd number), so the product is negative.

The product of 3 and 1 is 3.

There’s one negative sign (odd number), so the product is negative.



35.

36.

37.

38.

39.

40.

41.

42.

43.

49

10

-15

-4

The product of 7 and 7 is 49.

There are two negative signs (even number), so the product is positive.

The product of 8 and 8 is 64.

There’s one negative sign (odd number), so the product is negative.

5is-8.5 _10
The product of 6 and gis— 3 -1
There are two negative signs (even number), so the product is positive.

3:.°20 3 _15
The product of 20 andzls T4 -1

There is one negative sign (odd number), so the product is negative.
The product of any number and 0 is 0.

The product of 1-1-1-1is 1.

There are four negative signs (even number), so the product is positive.

When you divide 6 by 2, you get 3.

There is one negative sign (odd number), so the quotient is negative.

When you divide 8 by 4, you get 2.

There are two negative signs (even number), so the quotient is positive.

When you divide 12 by 3, you get 4.

There is one negative sign (odd number), so the quotient is negative.
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44. 4

49. 4

When you divide 60 by 15, you get 4.

There are two negative signs (even number), so the quotient is positive.

When you divide 0 by any number (other than 0), the answer is 0.

When you divide 5 by 1, you get 5.

There is one negative sign (odd number), so the quotient is negative.

First, find the product of the two numbers in the denominator.
2(-4)=-8

Now divide —-16 by -8.

When you divide 16 by 8, you get 2.

There are two negative signs (even number), so the quotient is positive.

First, find the product in the numerator and in the denominator.

In the numerator, 2(-6)(-1) = 12, because there are an even number of negative signs.
In the denominator, 4(-3) = -12, because there’s only one (odd number) negative sign.
Now divide 12 by -12, and you get -1, because there’s one negative sign.

A good way to check the sign of your answer is to just count the number of negative
signs in the original problem. You see three negative signs (odd number), so the final
result should be negative.

First, find the product in the numerator and in the denominator.

In the numerator, -4(-3)(-2)(-1) = 24, because there are an even number of negative
signs.

In the denominator, 6(-1) (-1) (-1)= -6, because there are an odd number of negative
signs.

Now divide 24 by -6, and you get —4, because there’s one negative sign.

A good way to check the sign of your answer is to just count the number of negative
signs in the original problem. You see seven negative signs, so the final result should
be negative.



50.

51.

52.

53.

54.

20

One way to solve this would be to find the products of the numerator and denomina-
tor, separately and then divide. Both the numerator and denominator have products of
36, so, when you divide, you get 1. There are an even number of negative signs so the
answer is positive.

Another way to handle the problem is to divide out (reduce) all the equal factors in the
numerator and denominator. The two 2’s and two 3’s all divide out, leaving you with 1.

First, perform the subtraction inside the parentheses.
6-(5-3)=6-(2)

Now subtract.
6-2=4

First, perform the subtraction inside the parentheses.
“4-3)-5=(1-5

Now subtract.
1-5=-4

First, perform the subtraction inside the parentheses.
5[6 + (3-5)] =5[6 + (-2)]

Add the two numbers inside the brackets.
=5[4]

Now multiply.
=20

First, perform the subtraction inside the parentheses.
8(3-[4+ (-6} =8{3-[4+ (DI}

Next, add the numbers inside the brackets.
=8{3-[3]}

Add the two numbers inside the braces.
= 8{0}

The product of 0 and anything is 0.
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55.

56.

57.

58.

59.

First, subtract the two numbers in the numerator.
8-4_14

2 "2
Then divide to get 2.

First, subtract the two numbers in the denominator.
12 12

9-11" -2
Then, when dividing to get —6, the quotient is negative, because there is one negative
sign.

First, subtract the two numbers in the parentheses.
3-(6-2) 3-(4)

7-8 T 7-8
Next, subtract the two numbers in the numerator, and then the two numbers in the
denominator.

3-4_-1

7-8 -1
Dividing a number by itself, you get 1.

First, do the two subtractions inside the parentheses.

(5-6)-(9-3) _(=1)-(6)
3-10 3-10
Now subtract the two numbers in the numerator, and then the two numbers in the
denominator.
-1-6 _ -7
3-10 -7

Dividing a number by itself, you get 1.

First, find the difference of the numbers under the radical.
J12-8 =14

The square root of 4 is 2.



60.

01.

62.

63.

-1

-6

First, subtract the numbers in the numerator, and then subtract the numbers under

the radical sign.
11-3 _ 8

9-5 V4
Next, find the square root of 4.
8 _8

A2

The final division gives you 4.
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First, subtract the numbers in the numerator under the radical sign, and then subtract

the numbers in the denominator.

J11-10 _ V1
3-4 T -1
The square root of 1 is 1.
M_1
-17 -1

Dividing 1 by -1 gives you -1, because there’s one negative sign.

First, find the difference between the two numbers inside the absolute value symbol.

|5-6]—-7=|-1/-7

Now evaluate the result inside the absolute value symbol.

|-1-7=1-7

Subtracting, you get —6.

First, find the difference between the two numbers inside the absolute value symbol.

5-|4-7/=5-|-3|

Now evaluate the result inside the absolute value symbol.

5-|-3|=5-3

Subtracting, you get 2.
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04.

05.

066.

07.

068.

69.

First, subtract the numbers under the radical, and then subtract the numbers inside
the absolute value symbol.

V204 _ 16

1
|9-11] — |-2|

The square root of 16 is 4, and the absolute value of -2 is 2.

Ji6 _4
2

2|
Dividing, you get 2.

14 - 2y

Multiply the 2 times each term in the parentheses. Be sure to carry the negative sign
along with the y.

2(70) +2(=y) = 14 -2y
—6x - 24

Multiply the -6 times each term in the parentheses.
-6(x) + -6(4) = -6x — 24

-3x+1

Multiply the -3 times each term in the parentheses.

—3(x)—3(—%)=—3x+1

6-12y

3

Multiply each term in the parentheses by T Be sure to carry the subtraction sign along

with the second term.
3 (g2 3 4 \_p
17(3 )+1—A(—Jz6 y)—6 12y
xy - 6x

Multiply each term in the parentheses by x. Be sure to carry the subtraction sign along
with the second term.

x(y) + x(-6) = xy - 6x
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70.

71.

72.

/3.

74.

75.

76.

—4x? + 8xy — 12x

Multiply each term in the parentheses by —4x.
—Ax(x) + -4x(-2y) + -4x(3)
= —4x? + 8xy - 12x

2-8+9=3

Multiply each fraction in the parentheses by 12.

(e )oe(3)
=2-8+9=3

-20x + 2

90

29

811

Multiply each term in the parentheses by -5.

—5(4x)—5(—%)=—20x+2

Regroup the 47 with the —47; their sum is 0.
47+ (+=47)+90=0+90=90

Regroup the 23 with the —-23; their sum is 0.
—-6+(23-23)=-6+0=-6

Regroup the two fractions, which are reciprocals of one another. Their product is 1.

(%.g)29=(1)29=29

Regroup the % and the 15 together. They’re reciprocals, and their product
is 1.

811(%-15):811(1):811

<

Answers
1-100



78.

79.

80.

81.

82.

83.

20

77

47

IS

673

12
13

Regroup the 19 and -19 together. Their sum is 0.
16+ (19+(-19)+4=16+0+4=20

Regroup the -53.2 and 53.2 together. Their sum is 0.
77+(-53.2+53.2)=77+0=77

Reverse the order of the 47 and 16. Then add the —16 and 16, which are additive
inverses.

-16 + 16 + 47 = (-16 + 16) + 47 = 0 + 47 = 47.

Reverse the order of the first two fractions. Then the two additive inverses can be
combined to give you 0.

4,3 3)\_4,(3,(.3
3+ﬁ+(‘ﬁ)‘3+(11+( 11))

+0=

W
W

Reverse the last two numbers. Then you have additive inverses that can be combined
to give you 0.

432-432 +673=0+673 =673

Reverse the second two fractions. The product of a fraction and its reciprocal is 1.

AEE-B)-(5 5B

f-12)--12
13 13
Reverse the two fractions. Then multiply the % times 18 before multiplying the result
times 25
1
25 1 16_25(1 1g)_25(9)_ 50
119'18= 11(9 18)‘ 11(2)=11



4.

85.

86.

87.

88.

48

Reverse the -3 and 4, and then reverse the 23 and 3.
4+-3+23+3-23
=4+-3+3+23-23

Associate the two pairs of additive inverses and simplify.
=4+(=3+3)+(23-23)=4+0+0=4

First, distribute the 4 over the terms in the parentheses.
-32+4(8-x)=-32+32-4x

The first two terms have a sum of 0.
0 —4x =-4x

First, distribute the -5 over the two terms in the parentheses.
-5(x-2)-10=-5x+10-10

The last two terms have a sum of 0.
—5x + 0 =-5x

First, distribute the 48 over the two terms in the parentheses.

A»gs(ﬁi)+48(1)—8x=8x+48—8x

Now reverse the first and second terms.
48 + 8x - 8x

The second two terms have a sum of 0.
48 + 0 =48

First, distribute the —% over the two terms in the parentheses.
A\ (_2g°) 5= _x45-
—/41(,43() 41( 25) 5=—x+5-5

The sum of the second two terms is 0.

—x+0==x
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1-100

First distribute the -2 over the terms in the first parentheses, and distribute the 3 over
the terms in the second parentheses.

23)+-2) +3() +3(2)=-6-2y+3y+6
Move the first term all the way to the right.
-2y+3y+6-6
The first two terms combine, and the last two terms have a sum of 0.

y+0=y

=

First reverse the last two terms.
l(_ﬁ)ﬁ
8\ 5)4

Now write the middle fraction as the product of two fractions, one of them 8 and

1 b
write the last fraction as the product of two fractions, one of them 3,

) |

Grouping the pairs of reciprocals together,

(555 =00

9l. 113

Find a common denominator, and change each fraction to an equivalent fraction using
that denominator.

Since the denominators are relatively small, find the common denominator by multi-
plying them together, 6 x5 = 30.

36,.55_18,25

567653030
Find the sum of the numerators; then change the answer to a mixed number.

18,25_43_,13

30 3030 "30

92 32
< 75

Find a common denominator, and change each fraction to an equivalent fraction using
that denominator.



You can find the least common denominator by checking multiples of the larger

denominator, 25. When you get to 25 x 6 =150, you have a number divisible by 15, also.

24 6 8 10_144 80
Find the difference between the numerators; then reduce the fraction.
144 80 _ 64 _ 32

150 150 150 ~ 75

Find a common denominator for the two fractions, and change each fraction to an
equivalent fraction using that denominator.

You can find the least common denominator by checking multiples of the larger
denominator, 8. When you get to 8 x 3 = 24, you have a number divisible by 6, also.
33.54_,9 20
43316534216

Add the whole numbers together, then the fractions.
9 20 _ 1029
The fractional part of the answer is improper. Change the 2946 li, and then add the
24 24
whole number part to the rest of the answer.

29 _1041-2. =112
1057 =10+157 =115

Find a common denominator for the two fractions, and change each fraction to an
equivalent fraction using that denominator.

You can find the least common denominator by checking multiples of the larger
denominator, 10. When you get to 10 x 3 = 30, you have a number divisible by 6, also.
33 955 _,9 525
610372657 %30 %50
The numerator of the second fraction is larger than the numerator it’s being subtracted
from, so you borrow one 30

7%!
9 _925_£.,30.9 525
635-250=>+30+30 230
_=39_ 925
=537~23)

Now subtract the whole numbers and then the fractions by finding the difference
between the numerators. Then reduce the fraction.

30 .25 o014 o7
530-230=330=315

from the 6 in the first number and add it on to the fraction.
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227
840
First, find a common denominator for the four fractions, and change each fraction to
an equivalent fraction using that denominator. The four denominators have no factors
in common, so the least common denominator will be their product, 840.
4837 3 5-3-7 1587 4583
5837 8537 3587 7583
_4.168,3 105 1 280 4 120
5168 8 105 3 280 7 120
_ 672,315 280 480
T840 840 840 840
Next, find the sum of the first two fractions. Then find the sum of the second two frac-
tions, but place a subtraction sign in front of that result.
672 315 280 _ 430
840 " 840 840 840
(672, 315) (280, 450)
840 * 840 840 ° 840
_ 987 _ 760
T840 840
Subtract the two fractions.
987 _ 760 _ 227
840 840 840
5
334

First, find a common denominator for the three fractions in the problem, and change
each fraction to an equivalent fraction using that denominator. The fractions have
common factors, so just try multiples of the largest denominator, the 12. The number
24 is the least common denominator.

413 15 2., 112

83 12 2 2 12
10 12
=321 1947424
Next, add the first mixed number and the 4 together. Then add the two negative num-
bers together and put a subtraction sign in front of the result.

33110 4 12

95194 +t4- 94
(a3 L 4)_(110 12
‘(324+4) 024*24)
_73 122
=T55-157

The numerator in the second number is larger than that in the first, so borrow from
the 7 to create an equivalent number.

3 .22
To5- 151
_@e. 24, 3 (22
=6+55 917157

_e27 122
=651-154
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Now perform the subtraction.

27 2 5
654-194=527

Before multiplying the two numerators and the two denominators, reduce the
fractions — dividing one numerator and one denominator by the same number.

1665 _ 1 65" _1 13
25 64, .25 4 5°4
Multiplying the two numerators and the two denominators:
1.,13_13
5%74 720

Before multiplying the two numerators and the two denominators, reduce the
fractions — dividing one numerator and one denominator by the same number.

w39 2 39" 2 .13

93 %35, 7,981 311
Multiply the two numerators and the two denominators:
2, 13__26
T31°1 7731

First, change each mixed number to an improper fraction.
3,54_24, 49
3 7 X 5 9=7 X7
Before multiplying the two numerators and the two denominators, reduce the
fractions — dividing one numerator and one denominator by the same number.

8 7
24 49 _8 A9 _8.7
7 9,73 T3

Multiply the two numerators and the two denominators.

8.7_56
1%3°73

Now rewrite the answer as a mixed number.

56 _102
3 =183

First, change each mixed number to an improper fraction.

1,62 2\__10 12 (_30
—3§><2§><(—47)_ 3><5><( 7)
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Before multiplying the three numerators and the three denominators, reduce the
fractions — dividing one numerator and one denominator by the same number.

w ( 30) 2 12! ( 30)
X =—LxeT—x| -5
51 7 301 7
=_2,4,(-30
=] =TT X( 7 )
q
P Multiply the numerators and the denominators.

2.4 30\ _ 240
11 X( 7 ) T
Now rewrite the answer as a mixed number.
240 042
= =37

First, change the division problem to an equivalent multiplication problem using the
reciprocal of the second fraction.

48 .20 _48, 21
35721 35720

Now, before multiplying the numerators and the denominators, reduce the fractions —
dividing one numerator and one denominator by the same number.

“48 _ 12 24 ’ g 3
26 AT 5
Multiply the numerators and the denominators.
12,3_36
575 25
Finally, rewrite the improper fraction as a mixed number.
36 _q11
2525
2
102. 12
First, rewrite the mixed numbers as improper fractions.
1.51_36_36
’ 5 7

Next, change the division problem to an equivalent multiplication problem using the
reciprocal of the second fraction.

36.36_36, 7

57775736
Now, before multiplying the numerators and the denominators, reduce the fractions —
dividing one numerator and one denominator by the same number.

6.7 _ 1.7

T Xpz=EXT

5736 5
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Multiply the numerators and the denominators.

1.7_7
55175
Finally, rewrite the improper fraction as a mixed number.
7_42
5°°5 £
=
103. ! <2
a 2 7 L=
First, rewrite the whole number and mixed number as improper fractions.
1253212, 28

Next, change the division problem to an equivalent multiplication problem using the
reciprocal of the second fraction.

12 , 28 _ 12 5

175 1728
Now, before multiplying the numerators and the denominators, reduce the fractions —
dividing one numerator and one denominator by the same number.

A 3X§
1 28 ;
Multiply the numerators and the denominators.

3.5_15
77

Finally, rewrite the improper fraction as a mixed number.
15_o1
727

104. —104

First, rewrite the integer and mixed number as improper fractions.

Next, change the division problem to an equivalent multiplication problem using the
reciprocal of the second fraction.

45,25 45,6
1 6" 25
Now, before multiplying the numerators and the denominators, reduce the fractions —
dividing one numerator and one denominator by the same number.

45 6 9.6
1 25 5 175
Multiply the numerators and the denominators.
9,6__54
15775
Finally, rewrite the improper fraction as a mixed number.

5775
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105.

|

Multiply the numerator and denominator by 3. This is, essentially, multiplying by 1. Be

sure to distribute the 3 over both terms in the denominator.
1 31

1+% B 3(1+%)
3-1 3

_31+z% _3+2

3.
3

Now simplify the denominator.

S_=3
3+2°5

Another technique for solving this type of problem is to add the two numbers in the
denominator.

1 1

2 7,2
1+§ 1§

Write the result as an improper fraction.

1 _ 1
12

S5
3 \3
Then multiply the numerator by the reciprocal of this new denominator.
1y (§) _3
5 7
3

106.

Rlw

Multiply the numerator and denominator by 6. This is the least common denominator
of the two fractions in the problem. Be sure to distribute the 6 over both terms in the
denominator.

1 1
6.2 __ 52
6 2+% 6(2+%)

3g. 1

Now simplify the denominator.

3 _3
12+2° 14

Another technique for solving this type of problem is to add the two numbers in the
denominator, write the result as an improper fraction, and then multiply the numera-
tor by the reciprocal of this new denominator.



107.

108.

D=

27
32

Subtract the two fractions in the denominator by first creating common denominators.

3 3
4 _ 4
3.1 23 51
5 2 25 52
3 3
__ 4 __4
6_5 1
10 10 10
Now multiply the numerator by the reciprocal of the denominator.
3 3,10
4 3,10
1~ 4%
10

Reduce the fractions before multiplying and convert the final product to a mixed
number.

Another technique for solving this type of problem is to multiply the numerator and
denominator by the least common denominator of all the fractions. In this case, it
would be 20.

Subtract the two fractions in the denominator, and change the mixed number in the
numerator to an improper fraction.

49 9
2 __ 2 __2
6_2 18_2 16
3 3 3 3
Now multiply the numerator by the reciprocal of the denominator.
9
2 _9,.3_21
16 2716 32
3

Another technique for solving this type of problem is to multiply the numerator and
denominator by the least common denominator of all the fractions. In this case, it
would be 6.
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109. X’

=
+
.

Multiply the numerator and denominator by x. This is the denominator of the only
fraction and is, essentially, multiplying by 1. Be sure to distribute the x over both
terms in the denominator.

8 X _ x X-Xx
~ X, = :
I X 1 1
_ x? _ x?
- 1 x+1
x-1+ xX-—
XX

Another technique for solving this type problem is to add the two terms in the denomi-
nator and then multiply the numerator by the reciprocal of this new denominator.

110. -

x(x+3)

Subtract the two fractions in the numerator, and change the whole number in the
denominator to an improper fraction.

1

1 x 1 x+3 1
x+3 x
3

X x+3 x+3 x

=)

X x+3

x(x+3) x(x+3)

Now multiply the numerator by the reciprocal of the denominator.
3
x(x+3) _3!

1
% " x(x+3) 3,

-
x(x+3)

Another technique for solving this type problem is to multiply the numerator and
denominator by the least common denominator of all the fractions. In this case, it
would be x(x + 3).



1171.

1172

113.

114.

438.0401

When adding or subtracting decimal numbers, you need to line up the decimal points
to align the digits having the same place value.

4 3 2 .0 4
+ 6 . 0001
4 3 8 0401

10.277

When adding or subtracting decimal numbers, you need to line up the decimal points
to align the digits having the same place value.

15 . 14
- 5 .1 2 3
Add 0’s after the 4, and then subtract.
15.400
- 5.1 2 3
10 2 77

1.043x

When adding like terms, you combine the coefficients of the variables. So you add
1 and 0.043 and make the sum be the new coefficient of the x.

When adding or subtracting decimal numbers, you need to line up the decimal points
to align the digits having the same place value.

+

—_— O

0 4 3
0 4 3
So the sum is 1.043x.

0.588y

When subtracting like terms, you combine the coefficients of the variables. So you
subtract 5.3 minus 4.712 and make the difference be the new coefficient of the y.

When adding or subtracting decimal numbers, you need to line up the decimal points
to align the digits having the same place value.

5.300
-4 .71 2
0.5 8 8

So the difference is 0.588y.
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115. 0.2408

When multiplying decimal numbers, count the number of digits to the right of the deci-
mal point in the multipliers. That will be the number of digits to the right of the decimal
point in the answer. Then multiply the numbers together without considering their
decimal points. Place the decimal in the final answer.

4.3 has one digit to the right of the decimal point.
0.056 has three digits to the right of the decimal.
The sum of those digits is four, which you need for the answer.

Multiplying 43 x 56 (the 0’s in front of the 5 and 6 aren’t necessary), you get 2408. You
need four digits to the right of the decimal point, so that gives you 0.2408.

116. 34155

When multiplying decimal numbers, count the number of digits to the right of the deci-
mal point in the multipliers. That will be the number of digits to the right of the decimal
point in the answer. Then multiply the numbers together without considering their
decimal points. Place the decimal in the final answer.

6.21 has two digits to the right of the decimal point.
-5.5 has one digit to the right of the decimal.
The sum of those digits is three, which you need for the answer.

Multiplying 621 x 55, you get 34155. You need three digits to the right of the decimal
point, so that gives you 34.155.

There’s one negative sign in the problem, so the answer is negative.

117.  o.0332¢
In multiplication of algebraic expressions, the coefficients get multiplied together, and
the variables get multiplied.

When multiplying decimal numbers, count the number of digits to the right of the deci-
mal point in the multipliers. That will be the number of digits to the right of the decimal
point in the answer. Then multiply the numbers together without considering their
decimal points. Place the decimal in the final answer.

8.3 has one digit to the right of the decimal point.
0.004 has three digits to the right of the decimal.
The sum of those digits is four, which you need for the answer.

Multiplying 83 x 4, you get 332. You need four digits to the right of the decimal point,
so add a 0 in front of the first 3, giving you 0.0332.

Now multiply the x variables to get x2.



118.

119.

120.

1.665y3

730

0.13

In multiplication of algebraic expressions, the coefficients get multiplied together, and
the variables get multiplied.

When multiplying decimal numbers, count the number of digits to the right of the decimal
point. That will be the number of digits to the right of the decimal point in the answer.
Then multiply the numbers together without considering their decimal points. Place the
decimal in the final answer.

3.7, -4.5, and -0.1 each have just the one digit to the right of the decimal point.
The sum of those digits is three, which you need for the answer.

Multiplying 37 x 45 x 1, you get 1665. You need three digits to the right of the decimal
point, giving you 1.665.

Now multiply the y variables to get y*.

There are two negative numbers in the problems, so the sign of the product is positive.

When dividing decimal numbers, you want to divide with a whole number. So move the
decimal point in the divisor to the right to form a whole number, and then move the
decimal point in the dividend that same number of places. Place a decimal point above
the dividend’s new decimal position for the quotient.

Dividing 36.5 by 0.05, move the decimal point two places to the right. You'll have to
add a 0 after the 5 in the dividend.

0.05.)36.50.,

Becomes:

730.
513650.

When dividing decimal numbers, you want to divide with a whole number. So move the
decimal point in the divisor to the right to form a whole number, and then move the
decimal point in the dividend that same number of places. Place a decimal point above
the dividend’s new decimal position for the quotient.

Dividing 0.143 by 1.1, move the decimal point one place to the right.
1.1,J0.1.43

Becomes:

13
111.43
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121. ~487.805

When dividing decimal numbers, you want to divide with a whole number. So move the
decimal point in the divisor to the right to form a whole number, and then move the
decimal point in the dividend that same number of places. Place a decimal point above
the dividend’s new decimal position for the quotient.

Dividing 6 by 0.0123, move the decimal point four places to the right.
0.0123.]6.0000,

Becomes:

487.804878...
123)60000.000000...

The problem doesn’t divide evenly, so round to three decimal places, giving you
approximately 487.805 for an answer.

122. ~-23.529

When dividing decimal numbers, you want to divide with a whole number. So move the
decimal point in the divisor to the right to form a whole number, and then move the
decimal point in the dividend that same number of places. Place a decimal point above
the dividend’s new decimal position for the quotient.

Dividing -72 by 3.06, move the decimal point two places to the right. You have to add
two 0’s to the end of the dividend.

3.06,]-72.00.

Becomes:

—23.529411...
306]-7200.000000...

The problem doesn’t divide evenly, so round to three decimal places, giving you
approximately —23.529 for an answer.

123. - 48333

When dividing decimal numbers, you want to divide with a whole number. So move the
decimal point in the divisor to the right to form a whole number, and then move the
decimal point in the dividend that same number of places. Place a decimal point above
the dividend’s new decimal position for the quotient.

Dividing 1.45 by 0.03, move the decimal point two places to the right.
0.03.J1.45.,

Becomes:

48.333333...
3)145.000000...

The problem doesn’t divide evenly, so round to three decimal places, giving you
approximately 48.333 for an answer.

The decimal is a non-terminating, repeating decimal which is equivalent to %, so the
answer can also be written as 48 %



124.

125.

126.

127.

=1821.622

0.125

0.28

When dividing decimal numbers, you want to divide with a whole number. So move the

decimal point in the divisor to the right to form a whole number, and then move the

decimal point in the dividend that same number of places. Place a decimal point above

the dividend’s new decimal position for the quotient.

Dividing 67.4 by 0.037, move the decimal point three places to the right. You have to
add two 0’s after the 4 in the dividend.

0.037.)67.400.

Becomes:

1821.621621621...
37)67400.000000000...

The problem doesn’t divide evenly, so round to three decimal places, giving you
approximately 1821.622 for an answer.

23

The decimal is a non-terminating, repeating decimal which is equivalent to 37 80 the

answer can also be written as 1821%.

Divide the numerator by the denominator. Add zeros to the dividend, and keep divid-
ing until the decimal part of the answer either terminates or repeats.

125
8]1.000

This decimal terminates, so 0.125 is the exact equivalent value.

Divide the numerator by the denominator. Add zeros to the dividend, and keep divid-
ing until the decimal part of the answer either terminates or repeats.

.28
25)7.00

This decimal terminates, so 0.28 is the exact equivalent value.

0.0792

Divide the numerator by the denominator. Add zeros to the dividend, and keep divid-
ing until the decimal part of the answer either terminates or repeats.

.0792
1250199.0000

This decimal terminates, so 0.0792 is the exact equivalent value.
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128. 0.0006

When the denominator is a power of 10, the decimal equivalent will have the value of
the numerator with as many digits to the right of the decimal point as there are 0s in
the denominator. In this case, you write 6 in the fourth place after the decimal, giving
you the equivalent decimal of 0.0006.

129. 0.444444...

Divide the numerator by the denominator. Add zeros to the dividend, and keep divid-
ing until the decimal part of the answer either terminates or repeats.

.4444444...
9)4.0000000...

This decimal repeats. The decimal equivalent can be written as 0.444444... or as 0.4 to
show that the 4 repeats.

130. 0.727272...

Divide the numerator by the denominator. Add zeros to the dividend, and keep divid-
ing until the decimal part of the answer either terminates or repeats.

1272727...
118.0000000...

This decimal repeats. The decimal equivalent can be written as 0. 727272... or as 0.72
to show that the 72 repeats.

131. 0.810810...

Divide the numerator by the denominator. Add zeros to the dividend, and keep divid-
ing until the decimal part of the answer either terminates or repeats.

.810810810...
37)30.000000000...

This decimal repeats. The decimal equivalent can be written as 0.810810... or as 0.810
to show that the 810 repeats.

132. 0.08910891...

Divide the numerator by the denominator. Add zeros to the dividend, and keep divid-
ing until the decimal part of the answer either terminates or repeats.

.089108910891...
101)9.000000000000...

This decimal repeats. The decimal equivalent can be written as 0.08910891... or as
0.0891 to show that the 0891 repeats.



133.

134.

135.

136.

137.

NN

@

‘_

p—
N
n
<)

)

When changing a terminating decimal to an equivalent fraction, write the digits to the
right of the decimal point over a power of ten with the same number of 0’s as the
number of digits to the right of the decimal point. Reduce the fraction if possible.

For 0.75, write 75 over 100 and reduce the fraction.

75 _3
100 4

When changing a terminating decimal to an equivalent fraction, write the digits to the
right of the decimal point over a power of ten with the same number of 0’s as the
number of digits to the right of the decimal point. Reduce the fraction if possible.

For 0.875, write 875 over 1000 and reduce the fraction.

875 _ 7
1000 ~ 8

When changing a terminating decimal to an equivalent fraction, write the digits to the
right of the decimal point over a power of ten with the same number of 0’s as the
number of digits to the right of the decimal point. Reduce the fraction if possible.

For 0.0008, write 8 over 10000 and reduce the fraction.

8 __1_
10000 ~ 1250

When changing a terminating decimal to an equivalent fraction, write the digits to the
right of the decimal point over a power of ten with the same number of 0’s as the
number of digits to the right of the decimal point. Reduce the fraction if possible.

For 0.1525, write 1525 over 10000 and reduce the fraction.

1525 _ 61
10000 ~ 400

When changing a repeating decimal (in which all the digits are part of the repeater) to
an equivalent fraction, write the repeating digits over a number with as many 9’s as
digits that repeat. Reduce the fraction if possible.

For 0.888..., write 8 over 9. This fraction is already in lowest terms.
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138. I

11

When changing a repeating decimal (in which all the digits are part of the repeater) to
an equivalent fraction, write the repeating digits over a number with as many 9’s as
digits that repeat. Reduce the fraction if possible.

o
8| For 0.636363..., write 63 over 99; then reduce the fraction.
S 63 _ 7
<= 99 11

139. >

When changing a repeating decimal (in which all the digits are part of the repeater) to
an equivalent fraction, write the repeating digits over a number with as many 9’s as
digits that repeat. Reduce the fraction if possible.

For 0.261261..., write 261 over 999; then reduce the fraction.

261 _ 29
999 ~ 111

140.

QAU

When changing a repeating decimal (in which all the digits are part of the repeater) to
an equivalent fraction, write the repeating digits over a number with as many 9’s as
digits that repeat. Reduce the fraction if possible.

For 0.285714285714..., write 285714 over 999999; then reduce the fraction.

285714 _ 2
999999 ~ 7

141. 243

Since the bases are the same, add the exponents.
32.33 =323 =3%=243

142. 32

Since the bases are the same, add the exponents.
271 .26 — 271+6 — 25 — 32

143. 16

Since the bases are the same, add the exponents. The number 4 is written 4.
4.42 ‘4—1 — 41+2+(—1) — 42 =16



144.

145.

146.

147.

148.

149.

150.

125

36

27

125

Chapter 24: Answers ’ 5 9

Since the bases are the same, add the exponents. The number 5 is written 5.

5.5—3 .55 — 51+(—3)+5 — 53 =125

Since the bases are the same, subtract the exponents.

4
%:6“:62:36

Since the bases are the same, subtract the exponents.

The number 2 is written 21.

4
Z=2t=20=8

Since the bases are the same, subtract the exponents.

F

Since the bases are the same, subtract the exponents.

The number 5 is written 5!.

2 =5 -5 =59~ 125

5—2

Since the bases are the same, subtract the exponents.

32 — 32—(—1) — 32+1 — 33 =927

Answers
101-200

To write this without a negative exponent, move the base to the denominator.

ilt_;l=47172=473
31 _ 1
4 T 437 64

Since the bases are the same, subtract the exponents.

ﬁ — 3—2—(73) — 3724—3 — 31 — 3

3—3



Answers
101-200

’ 60 Part II: The Answers

151. 64

Multiply the exponents.
(22)’ =29 =2 =64

152. 81

Multiply the exponents.
(3%) =30 =3 =81

153. 16

Multiply the exponents.

e Mg

154.

Multiply the exponents.
(373)° =36 32 _g

155. 25

Multiply the exponents.
(52) =52V =52=25

156. 64

Multiply the exponents.
(27%)" =202 = 2° = 64

157.

N~

Multiply the exponents.
(39 )—1/3 _ 3(9)(‘%) —33

To write this without a negative exponent, move the base to the denominator.

s_1_1
3 37 =97



158.

159.

160.

161.

162.

256

O

Multiply the exponents.

_ _2)_
(42)"" =43 _ ge o5

Multiply the exponents.
(527) =51 =52

To write this without a negative exponent, move the base to the denominator.

2_1_1
5= 52 25
Multiply the exponents.

(6‘% )-% - 6(‘%)(‘%) -6'=6

First multiply the two factors in the numerator by adding the exponents.
2%.2% 2%

24 2!

Now divide by subtracting the exponents.

g_j:2574:21

First multiply the two factors in the numerator by adding the exponents.
3°.32 _37

39 7 3°

Now divide by subtracting the exponents.

39

Rewrite without the negative exponent.

37 — 3779 — 372

2_1_1
3 =37=9
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163. 4

First raise the power in the parentheses to the power outside the parenthesis by multi-
plying exponents.

3(42)% _ 4-3(»4
§§ 47(47) =47(4")
|
és Now multiply by adding the exponents.
47(4")=4"=4
164 1
< 5
First raise each of the powers in the parentheses to the power outside the parentheses
by multiplying exponents.
(57)'(5%)" =(57)(5")
Now multiply by adding the exponents.
(57)(5%)=5"
Rewrite without the negative exponent.
a_1
> = 5
165. 1
< 6

First raise each of the powers in the parentheses to the power outside the parentheses
by multiplying exponents.

(62)"(6%)"=(6)(67)
Now multiply by adding the exponents.
(6')(6)=6"

Rewrite without the negative exponent.

a1
6°=%

166. L

First raise the power in the parentheses to the power outside the parentheses by mul-
tiplying exponents.

4 +(4%)" =43+ (4%)



167.

168.

169.

128

16

Now divide by subtracting the exponents.
43 +(46 ) — 473

Rewrite without the negative exponent and simplify.
473 1 1

RVERE T

First raise each of the powers in the parentheses to the power outside the parentheses
by multiplying exponents.

() (2 () =2 (22

Now work from left to right — first dividing and then multiplying (subtracting and then
adding exponents).

2 )(2)=[27+(2))2)
[2]2)

=2"=128

First raise each of the powers in the parentheses to the power outside the parentheses
by multiplying exponents.

(47 (2°) = (a7)(2)

Now change the 4 to a power of 2.
=([2°]")2)

Raise the power in the brackets to the power outside the brackets by multiplying
exponents.

=(27)(2°)
Now multiply by adding the exponents.
=2"=16

First raise each of the powers in the parentheses to the power outside the parentheses
by multiplying exponents.

(67 +a7) ~(67) ()

Don’t bother to change to the same bases — just evaluate the expression.
(6°)+(4")=36+4=9
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170. 131,072

First raise each of the powers in the parentheses to the power outside the parentheses
by multiplying exponents.

(2] (2°) (22 ) (20) = (2)(2°)+(2")(2")
Now move from left to right, performing the operations.
=(2")+(2")(2")
-2'(2')
=217

Don’t forget that, when operations are on the same level, such as multiplication and
division, you move from left to right performing the operations.

171. 4

Change the 4 to a power of 2.
2.4 =2t (22)"

Raise the power to a power by multiplying the exponents.
— 24 A 2—2

Multiply by adding the exponents.
=22_-4

172. 81

Change the 27 to a power of 3.
37277 =37.(3%)

2

Raise the power to a power by multiplying the exponents.
— 3—2 . 36

Multiply by adding the exponents.
=3*=81

173. 256

Change the 4 and 8 to powers of 2.
4V3.82 . 94/3 _ (22 )1/3 .(23 )2 L9413

Raise the powers to powers by multiplying the exponents.
— 22/3 _26 '24/3

Multiply by adding the exponents.
— 22/3+6+4/3 — 26/3+6 — 28 — 256
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174.

175.

176.

177.

U

2048

243

wiN

Change the 25 to a power of 5.
5°.257 =5%(5°)

-2

Raise the power to a power by multiplying the exponents.
— 53 A 5—4

Multiply by adding the exponents.

_c1_1
=5"=+

Change the 4 to a power of 2, and find the cube root of 8 — which is 2.
(49 (8)=((27)") -2

Simplify the powers of 2 by multiplying all three.
=2712.9

Multiply by adding the exponents.

_o-12 9l _g-n__1 _ 1
=22 =27 =5 = 3048

_ -1
Change the 9 and 27 to powers of 3. (92) 1(27)3 =((32)2) ~(33)3
Raise the powers to powers.
=31.39
Multiply by adding the exponents.
=3°=243

Write the 6 as the product of 2 and 3; then apply the power to each factor.
61/3 . 22/3 .341/3 — (2 X 3)1/3 . 22/3 .34/3
—9U3 313 92/3 3-4/3
Group the factors of 2 and 3 together; then multiply the like bases by adding their
exponents.
— 93 9213 3153 g-4/3

_933 q-1_of1}_2
=2%3.3 _2(3)_3

165
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178. 3

Write the 12 as the product of 3 and 4; then apply the power to each factor.
1271.32.4=(3-4)".3%.4

8 =371.471.32.4
i
)= Group the factors of 3 and 4 together; then multiply the like bases by adding their
- exponents.
=3".3%.47".4
=3'.4"=3.1=3
179. 1
< 4
Rewrite the 32 and 8 as powers of 2.
() () ((2))
Raise the powers.
— 9512 992
Now multiply by adding the exponents.
_o42_o2_ 1 1
=27""=2""= 57 =7
180 1
< 7
Rewrite the 49 as a power of 7.
49_1/3(72 )*1/6 _ (72 )*1/3(72 )*1/6
Raise the powers.
= 7723 7113
Multiply by adding the exponents.
_71_1
=71= -
181.  sx106

Multiply the coefficients together and the powers of 10 together.
(2x10%)(4x10*)=(2x4)(10° x10*)
=8x10°



182. 5.1 x 102

Multiply the coefficients together and the powers of 10 together.
(3x10")(1.7x107 ) =(3x1.7)(10" x10*)
=5.1x10?

183. 4.8 x 101!

Multiply the coefficients together and the powers of 10 together.
(6x10%)(8x107)=(6x8)(10°x107)
=48x10"

For the answer to be in scientific notation, the coefficient has to be a number between
1 and 10, so rewrite it as such a number times a power of 10. Then multiply the powers
of 10 again.

=(4.8x10")x10"
=4.8x(10'x10")=4.8x10"

184.  45x10¢

Multiply the coefficients together and the powers of 10 together.
(5x107)(9x107*)=(5x9)(10° x10™*)
=45x107"

For the answer to be in scientific notation, the coefficient has to be a number between
1 and 10, so rewrite it as such a number times a power of 10. Then multiply the powers
of 10 again.

=(4.5x101)><10-7
= 4.5><(101 x107)=45x10"°

185. 3.328 x 10!

Multiply the coefficients together and the powers of 10 together.
(6.4x10)(5.2x107°)=(6.4x5.2)(10" x10™")
=33.28x10°

For the answer to be in scientific notation, the coefficient has to be a number between
1 and 10, so rewrite it as such a number times a power of 10. Then multiply the powers
of 10 again.

=(3.328x10')x10"
=3.328x(10"x 10" ) = 3.328 10"
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186- 3 x 102

Divide the coefficients and the powers of 10 separately.
(9%107)+(3x107")=(9+3)x(10° +10™")
=3x10?

Remember, when you divide numbers with the same base, you subtract the exponents.

187. 5 x 10°

Divide the coefficients and the powers of 10 separately.
(1.8x10*)+(3.6x107)=(1.8+3.6)x(10*+107)
=0.5x10°
Remember, when you divide numbers with the same base, you subtract the exponents.

Also, the coefficient has to be a number between 1 and 10, so rewrite it as such a
number times a power of 10. Then multiply the powers of 10 again.

=(5><10*‘)><106
:5><(10’1><106):5><105

188. 1.7 x 100

Divide the coefficients and the powers of 10 separately.
(5.1x107)+(3%x107)=(5.1+3)x(10* +107)
=1.7x10°

Remember, when you divide numbers with the same base, you subtract the exponents.

189. 9 x 101!

Divide the coefficients and the powers of 10 separately.
(1.44%10%)+(1.6x107 ) =(1.44+1.6)x(10° +107")
=0.9x10"
Remember, when you divide numbers with the same base, you subtract the exponents.

Also, the coefficient has to be a number between 1 and 10, so rewrite it as such a
number times a power of 10. Then multiply the powers of 10 again.

=(9%107")x10"
=9x(10"x10")=9x10"



190.

191.

192.

193.

194.

1.25 x 103

3.2

610

4.2

810

Divide the coefficients and the powers of 10 separately.
(1x1077)+(8x107) = (1+8)x(1077 +107")
=0.125x107?

Remember, when you divide numbers with the same base, you subtract the exponents.

Also, the coefficient has to be a number between 1 and 10, so rewrite it as such a
number times a power of 10. Then multiply the powers of 10 again.

=(1.25x107)x107
=1.25x(10"x107)=1.25x10""

The expression can be written v9-2,
Simplifying,
V9-2=\9-2=32

The expression can be written /36-10.
Simplifying,
V36-10 =/36 - 10 = 6410

The expression can be written +/16-2.
Simplifying,
V162 =16 -2 =42

The expression can be written /64 -10.
Simplifying,
V6410 = /64 - /10 = 810
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195. 1142

First simplify the two radicals.
V50 ++/72
=25-2 ++/36-2
=25 V2 +/36 -2
=52 +642
Now add the radicals by adding the multipliers.
=112

196. 5

First simplify the two radicals.
JB0- 125
6555
— V165255
=45-55
Now add the radicals by subtracting the multipliers.

-
197. &

Multiply both the numerator and denominator by the radical in the denominator.

5 b _545
NN

Now simplify the radical in the denominator and reduce the fraction.

55 _ B5 _
N S

198. 25

Multiply both the numerator and denominator by the radical in the denominator.

12 6 _1246
J6 6 36

Now simplify the radical in the denominator and reduce the fraction.

126 _ 12°\6 _
B6 - g 2




199. 645

Multiply both the numerator and denominator by the radical in the denominator.

18 3 _ 183
BBTw

Now simplify the radical in the denominator and reduce the fraction.

183 _18°\3 _
B - F o8

200.

nfie)

Multiply both the numerator and denominator by the radical in the denominator.

V20 /40 _ /800
V40 40 1600

Now simplify both radicals and reduce the fraction.

/800 _ 1400-2

160 40

VA00 -2 _ 20v2
40 40

_2032 2

40 2

g

[\

201. &

Multiply both the numerator and denominator by the radical in the denominator.

VI2 60 _ 720
60 60 /3600

Now simplify both radicals and reduce the fraction.

J720 _ 1445
3600 60
_JT# 5125
=760 60
_¥B5_ B
60° 5

202.  2(8-6)

29

Multiply both the numerator and denominator by the conjugate of the binomial in the

denominator.

4 8-6__ 48-\6)

8+6 8—6 (8+6)(3-0)
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Now multiply in the denominator and simplify.
_4(8-6)
"~ 64-36
4(8-6)
- 64-6
A°(8-6)
=T
2(8-6)
=——5—

203. 10(6-5)
31

Multiply both the numerator and denominator by the conjugate of the binomial in the
denominator.

10 6-5__ 10(6-5)
6+v5 65 (6+\/§)(6—x/§)

Now multiply in the denominator and simplify.

10(6-+5)
- 36-+/25
10(6-5)
36—5
10(6-+5)
31
206. 1t

Multiply both the numerator and denominator by the conjugate of the binomial in the
denominator.

14 7-7_ 14147
Tl T (14 7)[1—F)
Now multiply in the denominator and simplify.

_u(r-47)
- 49-49

14(7-7)

497

_M(7-47)

4/2/3
7-7
3



205.  4(3+\2)

7

Multiply both the numerator and denominator by the conjugate of the binomial in the
denominator.

4 3+2 _ 4(3++2)
3-42 3+42 (3-42)(3+2)

Now multiply in the denominator and simplify.

_4(3+42)
© 9-V4
4(3+42)
T 9-2
4(3+42)
7
206. 3(5-v10)
5
Multiply both the numerator and denominator by the conjugate of the binomial in the
denominator.

9 .S_Jm: 9(5—\/1_0)
5+310 5310 (5+10)(5-10)

Now multiply in the denominator and simplify.
_9(5-10)
-~ 25-4100
_9(5-+10)
25-10

207. 8-26 +43 -3\2
10

Multiply both the numerator and denominator by the conjugate of the binomial in the
denominator.

2443 4-6 _(2++3)(4-6)
446 4-6  (4+6)(4-6)

Chapter 24: Answers ’ 73

Answers
201-300



Answers
201-300

’ 74 Part Il: The Answers

Now multiply in the numerator and denominator and simplify.

_8-2/6+43-I8

16—+/36
_8-26+43-9-2
= 16-6

_8-26+43-32
B 10
That’s it. Nothing combines, and nothing reduces.

208. 16 — 2.6 — 410 +15
29

Multiply both the numerator and denominator by the conjugate of the binomial in the
denominator.

4-J10 86 _(1-10)(8-+6)
8+v6 8-v6 (8+6)(8-6)

Now multiply in the numerator and denominator and simplify.

_32-4/6-810 + /60

64—/36
_32-4J6-8.10 ++/4-15
B 64-6

_ 32-46 -810 + 215
B 58

_ 32" - A*J6-8'V10+ 2415
5g29
_16-2\6-410 +15
29

209. 1158

Multiply both the numerator and denominator by the conjugate of the binomial in the
denominator.

3—«/2_0,9+\/§=(3“/2_0)(9+‘/§)
9-V5 9+5  (9-15)(9++5)

Now multiply in the numerator and denominator and simplify.
_ 27+35-9420 - /100
81-+/25

_27+3J5-944-5-10
- 81-5

_17+3J5-9-2\5
- 76

_17+3J5-185
- 76

_17-155
T 76
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210. 16:66

Multiply both the numerator and denominator by the conjugate of the binomial in the
denominator.

44428 146 _(4++22)(1+46)
1-v6 1+v6  (1-v6)(1+6)

Now multiply in the numerator and denominator and simplify.

_4+46 +\24 +\144
1-36 2=
&
_4+46+24 +12 =
- 16 =8
_16+4/6+/4-6
B -5
_16+4/6 +2.6
h -5
_16+66
- -5
211. a’’®
N %
The cube root is written with an exponent of /3.
3a’ =(a5)”3
Now multiply the exponents.
()" =a"
212. 4

1
The seventh root is written with an exponent of /7
= (4)"
Now multiply the exponents.
()" =7

2 ’3. a®

1
The fifth root is written with an exponent of /5

1/5
5a25 2(025)

Now multiply the exponents and simplify.

1/5
(azs) =a25/5 =as
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214. 0

1
The third root is written with an exponent of A)
3l = (XIS )1/3
Now multiply the exponents and simplify.

1/3
(XIS) =x15/3 — x5

2
§ 2 ’5( 3y 1/2
= 1
1 The square root is written with an exponent of /2
2 __2
3y 3y¥”

216. =

yz

1
The cube root is written with an exponent of K’)

X___X _
WE Ty

217. 4

Find the root, and then raise the result to the power.
g2/3 — (81/3 )2
=(¥8)
=(2)*=4

218. 8

Find the root, and then raise the result to the power.
1694 =(16™)’

219. 81

Find the root, and then raise the result to the power.

27 = (27')"



220.

221.

222.

223.

224.

243

Find the root, and then raise the result to the power.

95/2 _ (91/2 )5

32

Find the root, and then raise the result to the power.

64°° =(64"°)’

Find the root, and then raise the result to the power.

125 = (125" )’
)
=(5)"=25

[u—
(—]

Find the root, and then raise the result to the power.
1000 =(1000"*)
= (¥1000)

=(10)%=-L -_L
=(10)" =15z =100

DN =t

Find the root, and then raise the result to the power.
3275 = (325"
=(%32)"

=(2)"=3
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225. %

27

First write the power of the fraction as a fraction with powers in the numerator and
denominator.

4\ 4302
§) =5

In both numerator and denominator, find the root, and then raise the result to the

power.
4372 412 3
g o =( g
|
s (3]
R 5

First “flip” the fraction to make the exponent a positive number.
9\ _({100)"
(m) - (T)
Now write the power of the fraction as a fraction with powers in the numerator and

denominator.

1002
= 912

In both numerator and denominator, find the root.

_ 100 _10
N

227. 4

The numberl16 is a perfect fourth power, so change 16 to a power of 2, the radical to a
fractional exponent, and multiply the powers.

(416)" =((2')")

=(2) =22=4

228. 729

Since 81 isn’t a perfect sixth power, change the radical to a fractional exponent and
multiply the powers.

(681" = (1)
=81%° = 81"



229.

230.

231.

232

512

o
=]

27

Now rewrite as a root and power and solve.
812 = (812)’
= (81)’
=9%=729

Since 64 isn’t a perfect fourth power, change the radical to a fractional exponent and
multiply the powers.

(51" =(64"")
=645 = 64%2
Now rewrite as a root and power and solve.
642 = (64'%)"
- (68)’
=8%=512

Since 100 isn’t a perfect cube, change the radical to a fractional exponent and multiply
the powers.

(4100 = (100"

1001 =_1_
=100"" =155

First rewrite the numbers under the radicals as powers of 2.
(9256 )(v) =( 427 )(¥27)
Now write each radical as a fractional power.
()" ()"
Raise the powers to the powers and simplify.
—98/6 92/3 _94/3 92/3
Multiply by adding the exponents and simplify.
24/3 _22/3 — 26/3 — 22 — 4

First rewrite the numbers under the radicals as powers of 3.

(V27)(¥BT)(48) = (457 )46 (457
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Now write each radical as a fractional power.
_ (33 )1/2(34 )1/3(31 )1/6

Raise the powers to the powers.
=332 343 316

Now multiply by adding the exponents and simplify.
= 33/2+4/341/6 _ 39/6+8/6+1/6

=3¥6=3%=27
o
8 233. 1}
& First rewrite the numbers under the radicals as powers of 2.
B2
Now write each radical as a fractional power.
)"
Raise the powers to the powers and simplify.
96/4 9312
e
Now divide by subtracting the exponents and simplify.
3/2-5/2 _9-2/2 _o-1_ 1
2 =27"=2"= >
234. 1
< 3

First rewrite the numbers under the radicals as powers of 3.

6 81 6 34
3/243 ~ 3[35

Now write each radical as a fractional power.
()"
@)

Raise the powers to the powers.

34/6 32/3

- 35/3 - 35/3

Now divide by subtracting the exponents and simplify.

2/3-5/3 _-3/3 _o-1_1
3 =37"”=3 =3



235. 21636

The bases are the same, so add the exponents.
61073 . gl/3 = glo/3+1/3 _ g11/3

Now rewrite the power as the sum of a whole number and a fraction.
— 69/3+2/3 — 63+2/3

Rewrite again as a product and simplify.
=6°.6°%=216-6*"°

As a radical expression, this is written as 216362 = 2163/36.

236. 6255

The bases are the same, so add the exponents.
53/4 .515/4 — 53/4+15/4 - 518/4 — 59/2

Now rewrite the power as the sum of a whole number and a fraction.
= §58/2+1/2 _ pd+p2

Rewrite again as a product and simplify.
=5*.5"2=625.5"

As a radical expression, this is written as 625v5.

237. syea

The bases are the same, so subtract the exponents.
812/7

83/7

Now rewrite the power as the sum of a whole number and a fraction.
87/7+2/7 81+2/7

_ g1/T-31 _ g9/

Rewrite again as a product and simplify.
— 81 '82/7 — 8‘82/7
As a radical expression, this is written as 8Y/8% = 864,

238. 441

The bases are the same, so subtract the exponents.
411/4

43/2
411/4 6/4 _ 45/4

— 432

Now rewrite the power as the sum of a whole number and a fraction.
44/4+1/4 41+1/4
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Rewrite again as a product and simplify.
— 41 . 41/4

As a radical expression, this is written as 444,

239. 9

First rewrite the bases as powers of 3 and simplify the factors.

275/6 (33)5/6

3156 35/2
= 3274 = 312

The bases are now the same, so subtract the exponents.
35/271/2 — 34/2 — 32 — 9

240.
First rewrite the bases as powers of 2 and simplify the factors.

6 (24"
39375 = (25)3/5

912/4 93

The bases are now the same, so subtract the exponents.

=233 =201

241. 2

First rewrite the bases as powers of 2 and simplify the factors.

81/6 .22/3 ~ (23)1/622/3

41/12 - (22)1/12
306,923 9U2 923
- 22/12 - 21/6

The bases are now the same, so add the exponents in the numerator.
21/2+2/3 23/6+4/6 27/6

2176 = 2176 2176

Divide by subtracting the exponents.
— 27/671/6 — 26/6 — 21 — 2



242.

243.

244.

245.

246.

25

4.4

17

8.5

16.8

First rewrite the bases as powers of 5 and simplify the factors.

e (5°)"

5172 19516 51/2(53)1/6

56/2 53
= 51725376 = 5125172

The bases are now the same, so add the exponents in the denominator.

5° _5°
T5 5T

Divide by subtracting the exponents.
=5"1=5%=25

First rewrite the radical as the product of an integer and a radical.

V20 =45 =45 =25

Now substitute the decimal approximation for the radical and multiply.

~2(2.2) =44

First rewrite the radical as the product of an integer and a radical.

V300 = v100-3 = 1003 =103

Now substitute the decimal approximation for the radical and multiply.

~10(1.7) = 17

First rewrite the radical as the product of an integer and a radical.

V15 =425-3=253=53

Now substitute the decimal approximation for the radical and multiply.

~5(1.7) =85

First rewrite the radical as the product of an integer and a radical.

V288 =144 -2 = 1442 =122

Now substitute the decimal approximation for the radical and multiply.

~12(1.4) = 16.8
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247.

First rewrite the radicals as the products of an integer and a radical. Then find the sum.
VI8 +\8=\0-2+4-2
=92 +42
=32 +242 =52
Now substitute the decimal approximation for the radical and multiply.
~5(1.4)=17.0

248. 2.2

First rewrite the radicals as the products of an integer and a radical. Then find the
difference.

V125 -/80 =255 -+16-5
=255 -165
=55-45=1/6
Now substitute the decimal approximation for the radical and multiply.
=12.2)=22

249. 238
First rewrite the radical as a product.
V6=123

Now replace the radicals with the respective approximations.

23 ~(1.4)(1.7)=2.38

250. 3.8
First rewrite the radical as a product.
V10 =25
Now replace the radicals with the respective approximations.
V25 =(1.4)(2.2)=3.08
251. 10a

Add the coefficients: (4 + 6)a = 10a



252.

253.

254.

255.

256.

257.

8xy

Add and subtract the coefficients:

(9 +4-5)xy=8xy

3z+4

Rearrange the terms with like-terms together.

52-2z-3+7
Perform the operations on the like-terms.

3z+4

-2y+1

Rearrange the terms with like-terms together.

6y-8y+4-3
Perform the operations on the like-terms.

2y +1

1la-4ab-3

Rearrange the terms with like-terms together.

7a +4a + 2b-2b + ab-5ab-3
Perform the operations on the like-terms.

1la-4ab-3

Tx2-3x+2

Rearrange the terms with like-terms together.

3x? +4x% + 2x-5x-1+3
Perform the operations on the like-terms.

Tx*—3x + 2

9-3z-8ab +6b

Rearrange the terms with like-terms together.

9+4-4-3z-Tab-ab + 6b
Perform the operations on the like-terms.

9-3z-8ab +6b
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258. x+10-y-22

Rearrange the terms with like-terms together.
x+3+4+5-2-y-2°

The only like-terms are the constants.

Perform the operations on the like-terms.

x+10-y-2?

259. 12x

Multiply the two constants.
(4-3)x =12x

2 6 0. -45y

Multiply the two constants.
(-9-5)y = -45y

26 ’. 4x

Reduce the fraction by dividing common factors.

4 9 2!
X 4x 4x
I __)( _—1 =4x

262. -4

Reduce the fraction by dividing common factors.

a4y’ 4,

-Bly: )7
263. 12x2y3

Multiply the constants together. Add exponents when multiplying like variables.

G D00y
- 1238

264. -15y3z3

Multiply the constants together. Add exponents when multiplying like variables.
530 W(E - 2)
=-15y3z3



Chapter 24: Answers ’8 7

265. Ta

Reduce the fraction by dividing common factors.

‘a’b _Ta* B -Ta_z,
ﬂlab ap 1

260. 2b

Reduce the fraction by dividing common factors.

Blab’cd _ 24db” ¢d _2b _ o
Aabcd — dBiéd 1

Answers
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267. 20

Multiply first.
=2+18

Then add.
=20

268. 7

Divide first.
=9-2
Then subtract.

=7

269. -6

Do the two multiplications first.
=6+ (-12)

Then add.
=—6

270. 4

Do the two divisions first.
=-2-2

Then subtract.
=-4
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271. 19

Evaluate the two roots first.
=5(2) +3(3)

Next do the two multiplications.
=10+9

Now add.
=19

272. -3

Find the root first.
=7-2(5)

Now multiply.
=7-10

Finally, subtract.
=-3

273. -1

Do the multiplication and division.
=6-8+2-1
Now subtract, add, and subtract — working from left to right.
=2+2-1
=0-1
=-1

274. 15

Do the division and multiplication.
=4+12-1

Now add and subtract, working from left to right.
=16-1
=15

275. 10

First multiply.
=10-4-8+12



276.

2717.

278.

279.

280.

32

12

-5

Now subtract, subtract and add, working from left to right.
=6-8+12
=-2+12
=10

First do the two divisions and two multiplications, in order from left to right.
=6+3+3-2-5
=2+3-2-5
=2+6-5
=2+30
Now add.

=32

First do the subtraction in the parentheses.
=4(3)

Now multiply.
=12

First do the addition in the parentheses.
=5¢-1)

Now multiply.
=-5

First add the terms in the numerator.

-12
G

Now divide.
=2

First add the two terms in the denominator.

-4
" 10

Now divide.
=4
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281. 20

First add the two numbers under the radical.
=516

Now find the square root.
=549

Finally, multiply.
=20

282. 21

First subtract the two numbers under the radical.
=79

Now find the square root.
=73

Now multiply.
=21

283. 7

First subtract the two numbers in the parentheses.
=3+202)

Next multiply.
=3+4

Now add.
=7

284. —20

First add the two numbers in the parentheses.
=8-74)

Next multiply.
=8-28

Now subtract.

=-20

285. 12

First add the two sets of numbers in the parentheses.
=4(7) -8(5)



286.

287.

288.

289.

13

12

14

-8

Next do the two multiplications.
=28-40

Finally, subtract.
=-12

First add and subtract in the denominators.

_6.,12
=671

Next do the two divisions.
=1+12

Now add.
=13

Replace the x in the expression with -2.

3(-2)2

Using the order of operations, first raise -2 to the power of 2.

=34)
Now multiply.
=12

Replace the x in the expression with -3.
-5(-3)-1

Using the order of operations, first multiply.
=15-1

Now subtract.
=14

Replace the x variables in the expression with 4.
42 -4

Using the order of operations, subtract in the parentheses.
- 4(-2)

Now multiply.
=-8
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290. 4

Replace the x variables in the expression with -2.

-2-2
-2+3

Using the order of operations, first simplify in the numerator and denominator
separately.

i
-1

Now divide.
=

291. 14

Replace the [ in the expression with 4 and the w with 3.
2(4 +3)

Using the order of operations, first add the terms in the parentheses.
=2(7)

Now multiply.
=14

You'll use this formula to find the perimeter of a rectangle.

292. 18

Replace the b in the expression with 9 and the h with 4.
1
35 9.4

Even though the order of operations says to multiply from left to right, in order, you
can take advantage of the associative property of multiplication and group the 9 and 4
together.

=5(9-4)

Multiply the numbers in the parentheses.
= 5(36)

Now multiply.

=18

You get the same answer if you multiply the three numbers in order, but doing this
grouping saves having to deal with fractions.

This formula is used to find the area of a triangle.



293.

294.

295.

34

104

2700

Replace the a, in the expression with 4, the n with 11, and the d with 3.
4+(11-DB)

Using the order of operations, first subtract the terms in the parentheses.
=4+ (10)(3)

Now multiply.
=4+30

Finally, add.
=34

This is a formula you can use to find the nth term in an arithmetic sequence.

Replace the C in the expression with 40.

2(40)+32

Using the order of operations, first multiply.
=72+ 32

Now add.
=104

This is the formula you use to change degrees Celsius (centigrade) to degrees Fahrenheit.

Replace the A in the expression with 100, the r with 2, the n with 1, and the ¢ with 3.

(1)(3)
100(1+%)

Using the order of operations, first do the division in the parentheses.
=100(1+2)""
Now add the terms in the parentheses.
_ 100(3)(1)(3)
Now multiply the two factors in the exponent.
= 100(3)®
Now raise the 3 to the 3rd power.
=100(27)
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Finally, multiply.
= 2700

This is the compound interest formula, although “doubling” your money sounds pretty
risky!

296. 6

Replace the x in the expression with 6, the a with 4, the b with 3, and the ¢ with 5.
J6(6-4)(6-3)(6-5)

Using the order of operations, first find all the differences in the parentheses.
=6(2)(3)(1)

Now multiply the four factors under the radical.
=36

Now find the square root.
=6

This is Heron’s formula for finding the area of a triangle.

297. 6

Multiply 3-2-1 = 6

298. 714

First write:
(6-54-3-.2.1) - (3-2.1)

Multiply all the terms on either side of the subtraction symbol.
=720-6

Now subtract.
=714

299. 12

First write:
4.3-2:1
2-1
Rather than multiplying and then dividing, first reduce the fraction.

4-3-2.1 12 _
B %% il =12



300.

301.

302.

303.

120

11

First write:

6-5-4-3-2-1
3-2-1

Rather than multiplying and then dividing, first reduce the fraction.

6:54-3-2-1 120 _
521 1 %

1

Replace each x in the rule with 2.
fFQ=022+32)+1

First raise the power.
fF(2)=4+32)+1

Now multiply.
f(2Q)=4+6+1

Finally, add.
f(2)=11

Replace each x in the rule with -1.

g(-1)=9-3(-1)
First raise the power.

g1 =9-3@1)
Now multiply.

g(-1)=9-3
Finally, subtract

g-1)=6

Replace x in the rule with —4.
h(—4)= F=(D)

First subtract.
h(-4)=§

Finally, find the root.
h(-4)=3
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304. 3

Replace x in the rule with 10.
_10-4
k(10)=10-4
First subtract the terms in the numerator.
_6
k(10)=

Now divide.

k(10) = 3

305. 16

Replace each x in the rule with 2.
n(2) = (2)° + 2(2)?
Raise the two powers.
n(2) =8 +2(4)
Next multiply.
n2)=8+8
Now add.
n(2) =16

306. 9

Replace each x in the rule with 3.

o(3)= (3+14)(3)2

Now square the 3.
3+1)(9
p(3)- 1))

Next, add the two terms in the parentheses.

)= L01

Multiply the two factors in the numerator.

p(3)=3

Finally, divide.
p®) =9



307.

308.

309.

30

First replace each x in the rule with 4.
g =4+U@-1

Subtract the two terms in the parentheses.
g =4+ (3)!

Now compute the factorial operations.
qg(4) =4.32.1 +3.2:1
=24+6

Finally, add.
q(4) =30

First replace each x in the rule with 8.

824
3(8)+6

r(x)=

Square the 8 in the numerator.

64-4
") 3(87+6

Multiply the two factors in the denominator.

()= 3475

Do the subtraction and addition.

r(x)=%

And now divide.

r(x) =2

Replace each x in the rule with -3.
_5-(3)
t(-3)= 4+(-3)

Subtract and add.

And now divide.

{(=3) =8
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310.

311.

312

313.

314.

5

Replace the x in the rule with 4.
w(4)=42(4)" -7
Square the 4.
w(4)=,2(16)-7
Multiply.
w(4)=32-7
And subtract.
w(4)=+25
Finally, find the root.
w#) =5

6x + 12

Multiply:
3(2x) +3(4)
=6x+12

-20y + 24

Multiply:

-4(5y) - 4(-6)
= 20y + 24

7x? - 14x + 21

Multiply:
703 + 7(=2x) + 7(3)
=7x%2 - 14x + 21

-8z+14

Multiply:



315.

31e.

317.

318.

319.

320.

35
Multiply:

1 5
12(4)“2(6)“2(7)
=48+2-15=35

29
Dividing:
18 .60, 9
3t373
=6+20+3=29
-45
Dividing:
=50, 75 . 200
5575
=10-15-40=-45
1 + 2a - 3a®
Dividing:
a’®  2a®  -3a*
Lo+ 284
a a a
=1+2a-3a*
3x-4y + 6z
Dividing:
6x 8y 12z
2 T2 T2
=3x-4y+6z

5x2 - 6xy + 8y?

Dividing:
20x%y 24xy® 32y°

4y 1y "y

= 5x% - 6xy + 8)?
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321.
322.
323.
8 324
325.
326.
327.

ax +x

-2a-2

(a+Dx+(a+1(=2)

—ax+x-2a-2

yz2 -4z + Ty - 28

G-DZ2+-D
=yz?-4z% + Ty - 28

xy+2y-2x-4

(x+2y+(x+2(=2)
=xy+2y-2x-4

x5 - Tx3-8x% + 56

2= + (0= T)(- 8)
=x°=Tx®-8x% + 56

xt—y8
G2+ yDx2 + (2 + yD(=yh)
=xt 1 xh — Xyt -y
Sxoyp

x2-x-6

First: x - x = x2
Outer: x - 2 = 2x
Inner: -3 - x = -3x
Last:-3-2=-6
X2+ 2x-3x-6=x>-x-6

y:+ 10y + 24

First:y - y = y?
Outer: y - 4 = 4y
Inner: 6 - y = 6y
Last: 6-4 =24
Y+ 4y + 6y +24 =)+ 10y + 24



328.

329.

330.

331.

332.

6x2-13x+6

First: 2x - 3x = 6x?

Outer: 2x - (-2) = -4x

Inner: -3 - 3x = -9x

Last: -3-(-2) =6
6x?—4x-9x+6=6x2-13x+6

322 - 20z + 32

First: z - 3z = 32%
Outer: z - (-8) = -8z
Inner: -4 - 3z = -12z
Last: -4 - (-8) = 32
322 -8z-12z + 32 = 322 - 20z + 32

20x%2 +2x -6

21y% -

xt-1

First: 5x - 4x = 20x*
Outer: 5x - (-2) = - 10x
Inner: 3 - 4x = 12x
Last: 3-(-2) = -6
20x2 - 10x + 12x -6 = 20x% + 2x -6

16y - 16

First: 3y - Ty = 21y?
Outer: 3y -4 =12y
Inner: -4 - 7y = -28y
Last: -4 -4 =-16

21y% + 12y - 28y — 16 = 21y - 16y - 16

First: x%- x%= x4

Outer: x2- 1 =x2

Inner: -1 - x% = =x2

Last:-1-1=-1
Xext-xt-1=x*-1
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333.

334.

335.

336.

3317.

6y° -y - 2
First: 2)° - 3y® = 6)%
Outer: 2)° - (-2) = -4y
Inner: 1 - 3)3 = 3)3
Last: 1. (-2) =-2
6y5—4y3 + 33 =2 =6y5—y5 -2

64x% - 49

First: 8x - 8x = 64x?
Outer: 8x - 7 = 56x
Inner: -7 - 8x = -56x
Last: -7 -7 =-49
64x? + 56x — 56x — 49 = 64x2 - 49

4z4-9

First: 2z2. 222 = 4z*
Outer: 222 (=3) = -622
Inner: 3. 2z2= 622
Last:3-(-3) =-9
42" - 62% + 622 -9 = 42"~ 9

23 +x2-5x+3

(x+ 3%+ (x+3)(=2x) + (x + DD
=x3+3x2-2x2—6x+x+3
X exoBxe3

Y +y -2y-8

-2+ (-2@) + y-2)@
=2 -2y>+ 3y -6y +4y-8
=y +y*-2y-8
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338. 223 +322+ 152+ 7

Rz+ D22+ Rz + Dz + 2z + 1))
=222+ 224222+ 2+ 142+ 7

=2234+322+152+ 7

339. 8x3 + 2x2-2x -3

(4x - 3)(2x2) + (4x - 3)(2%) + (4x = 3)(1)
=83 —6x2+8x2—6x+4x-3
=83+ 2x2-2x-3

340. 3y% + 14y2 — 44y + 35
G+ DB+ ¢+ DETY) + &+ DE)
=3y + 21y =72 =49y + 5y + 35
=3y + 14y - 44y + 35

34 7. x2+10x + 25

Using the form (a + b)? = a® + 2ab + b?,
a’ x?

2ab: 2(x)(5) = 10x

b% 25

So the square is x% + 10x + 25.

342. ¥ - 12y + 36

Using the form (a + b)? = a? + 2ab + b?,

Answers
301-400

ay?

2ab: 2(y)(=6) = -12y

b% 36

So the square is y* — 12y + 36.

343. 1622+ 242+ 9

Using the form (a + b)? = a® + 2ab + b?,
a’ (4z)% = 1622

2ab: 2(42)(3) = 24z

b%:9

So the square is 1622 + 24z + 9.
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344. 252 - 20x + 4

Using the form (a + b)? = a® + 2ab + b?,
a?: (5x)% = 25x2

2ab: 2(5x)(-2) = -20x

b%: 4

So the square is 25x% — 20x + 4.

345. 64x?% + 16xy + y?

Using the form (a + b)? = @® + 2ab + b?,
a?: (8x)% = 64x*?

2ab: 2(8x)(y) = 16xy

b% y?

So the square is 64x2% + 16xy + y2.

Answers
301-400

346. 3+6x2+12x+ 8

First, write the coefficients from the fourth row of Pascal’s triangle.

1 3 31
Now, add the decreasing powers of x.
Ix* 3x* 3x' 1x°
Next, add the increasing powers of 2.
1x*(2)" 3x%(2)" 3x'(2)* 1x°(2)°
Finally, simplify the terms and add them together.
=x3+6x%+12x+ 8

3417. Y= 12y% + 48y - 64

First, write the coefficients from the fourth row of Pascal’s triangle.

1 3 31
Now, add the decreasing powers of y.
Iy* 3y* 3y' 1y’
Next, add the increasing powers of —4.
1y*(-4)" 3y*(-4)' 3y'(-4)" 1y°(-4)’
Finally, simplify the terms and add them together.
=y3-12)y* + 48y - 64



348. 27z% + 5422 + 36z + 8

First, write the coefficients from the fourth row of Pascal’s triangle.

1 3 31
Now, add the decreasing powers of 3z.

1(32)° 3(3z)* 3(3z)' 1(32)
Next, add the increasing powers of 2.

1(32)°(2)" 3(32)"(2)" 3(32)'(2)" 1(3z)"(2)’
Finally, simplify the terms and add them together.

= 272% + 542% + 36z + 8

349. 8x6 + 12x* + 6x% + 1

First, write the coefficients from the fourth row of Pascal’s triangle.

13 31

Now, add the decreasing powers of 2x2.

1(2x%)" 3(2x2)" 3(2x%)" 1(2x%)’
Next, add the increasing powers of 1.

1(2x2)’(1)° 3(2x%)°(1)" 3(2¢2)'(1) 1(2x*)’(1)°
Finally, simplify the terms and add them together.

=8x%+ 12x* + 6x% + 1

2

350. a® - 3a'h + 3a2b? - b

First, write the coefficients from the fourth row of Pascal’s triangle.

1 331

Now, add the decreasing powers of a®.
()" 3(a*) 3(a?) 1(a?)
Next, add the increasing powers of -b.
1(a®)’(-b)" 3(a*)'(-b)" 3(a®)(-b)* 1(a?)
Finally, simplify the terms and add them together.
=a%—3a' + 3a’b* - b*

2 0

(-b)’

35 7. x* + 12x3 + 54x% + 108x + 81

First, write the coefficients from the fifth row of Pascal’s triangle.
1 46 41

Chapter 24: Answers 2 0 5
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Now, add the decreasing powers of x.
Ix* 4x® 6x* 4x' 1x°
Next, add the increasing powers of 3.
1x4(3)" 4x%(3)" 6x%(3)° 4x'(3)° 1x°(3)"
Finally, simplify the terms and add them together.
=x*+ 12x3 + 54x% + 108x + 81

352. 5 = 10y* + 40y — 80y? + 80y — 32

First, write the coefficients from the sixth row of Pascal’s triangle.
1 510 10 5 1

Now, add the decreasing powers of y.
1y> 5y* 10y* 10y* 5y' 1y°

Next, add the increasing powers of -2.
1y*(-2)" 5y'(-2)" 10y°(-2)" 10y*(-2)’

Answers
301-400

5

55'(-2)" 1y'(-2)
Finally, simplify the terms and add them together.
= y° = 10y* + 40y® - 80y? + 80y — 32

353. 264+ 62° +152% + 202% + 1522+ 62 + 1

First, write the coefficients from the seventh row of Pascal’s triangle.
1 6 15 20 15 6 1
Now, add the decreasing powers of z.
1z° 6z° 15z* 20z® 15z* 6z' 12°
Next, add the increasing powers of 1.
1z8(1)° 62°(1)° 15z%(1)° 20z°(1)°
15z%(1)° 6z'(1)° 1z°(1)°
Finally, simplify the terms and add them together.
=28+ 625+ 1524 + 202% + 1522 + 6z + 1

354. a” + 7ab + 21a°b? + 35a*b3 + 35a3b* + 21a%b’ + Tab® + b7

First, write the coefficients from the eighth row of Pascal’s triangle.
1 721 35 35 21 71

Now, add the decreasing powers of a.
la’ 7a° 2la® 35a* 35a° 2la* 7a' 1a°



Chapter 24: Answers 2 0 7

355.

356.

357.

Next, add the increasing powers of b.
1la’d’ 7a°b' 21a°b* 35a'b® 35a°b*
21a*b® 7a'b® 1a°b’
Finally, simplify the terms and add them together.
=a’ + 7a%b! + 21a°b? + 35a*b® + 35a°b* + 21a%b° + Tab® + b7

x7 = 14x5 + 84x° — 280x* + 560x3 - 672x2 + 448x - 128

First, write the coefficients from the eighth row of Pascal’s triangle.
1 7 21 35 35 21 7 1

Now, add the decreasing powers of x.
Ix" 7x% 21x° 35x* 35x* 21x* Tx' 1x°

Next, add the increasing powers of -2.
e’ (-2)" 7x8(-2)" 21x%(-2)" 35x%(-2)° 35x%(-2)

Answers
301-400

21x2(=2)° 7x'(-2)° 1x°(-2)’
Finally, simplify the terms and add them together.
= X7 = 14x5 + 84x° — 280x* + 560x° — 672x> + 448x — 128

256z* + 25623 + 9622 + 16z + 1

First, write the coefficients from the fifth row of Pascal’s triangle.
1 46 41
Now, add the decreasing powers of 4z.
1(42)" 4(4z)° 6(4z)" 4(4z)' 1(4z)"
Next, add the increasing powers of 1.
1(42)'(1)° 4(4z)°(1)" 6(4z)°(1)* 4(42)'(1)° 1(42)°'(1)*
Finally, simplify the terms and add them together.
= 256z* + 2562° + 9622 + 16z + 1

243y5 — 810y* + 1080y3 — 7202 + 240y — 32

First, write the coefficients from the sixth row of Pascal’s triangle.
1510 10 5 1

Now, add the decreasing powers of 3y.

1(3y)° 5(3y)" 10(3y)* 10(3y)* 5(3y)" 1(3y)°
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Next, add the increasing powers of -2.
13y)°(-2)" 5(3y)"(-2)" 10(3y)*(-2)" 10(3y)*(-2)’
5(3y)'(-2)" 1(3y)’(-2)’
Finally, simplify the terms and add them together.
= 243y — 810y* + 1080y° — 720y? + 240y — 32

358. 64x5 + 5765 + 2160x" + 4320x3 + 48602 + 2016x + 729

First, write the coefficients from the seventh row of Pascal’s triangle.
1 6 15 20 15 6 1

Now, add the decreasing powers of 2x.
1(2x)° 6(2x)° 15(2x)" 20(2x)’

15(2x)* 6(2x)" 1(2x)°

Answers
301-400

Next, add the increasing powers of 3.
1(2x)°(3)" 6(2x)°(3)" 15(2x)'(3)* 20(2x)*(3)°
15(2x)°(3)" 6(2x)'(3)° 1(2x)°(3)°
Finally, simplify the terms and add them together.
= 64x + 576x5 + 2160x* + 432023 + 4860x2 + 2916x + 729

359- 81x* + 21623y + 216x2y? + 96xy° + 16y*

First, write the coefficients from the fifth row of Pascal’s triangle.
1 46 41
Now, add the decreasing powers of 3x.
1(3x)" 4(3x)" 6(3x)" 4(3x)" 1(3x)°
Next, add the increasing powers of 2y.
130'2y)° 43x)°(2y)" 6(3x)*(2y)" 4(3x)'(2y)" 1(3x)"(2y)'
Finally, simplify the terms and add them together.
= 81x* + 216x3y + 216x%7% + 96x)° + 16y*

360. 3225 — 2402w + 720z%w? — 1080z2w? + 810zw* — 243uw®

First, write the coefficients from the sixth row of Pascal’s triangle.
1 510 10 5 1



361.

362.

363.

364.

365.

Now, add the decreasing powers of 2z.

1(2z)° 5(2z)" 10(2z)° 10(2z)* 5(2z)" 1(2z)"

Next, add the increasing powers of -3w.

1(22)° (-3w)° 5(2z)"(-3w)" 10(2z)*(-3w)’

Chapter 24: Answers

10(2z)*(-3w)’ 5(2z)'(-3w)* 1(22)"(-3w)’

Finally, simplify the terms and add them together.
= 3225 - 240z%w + 720z°w? - 1080z%w? + 810zw* — 243uP

z3-64

27x3-8

12523 + 8w?

(c=Dx%+ (x-Dx+ (x=1(D
=x3=x2+x2-x+x-1
=x3-1

O+ + G+ D) + + 2@
=3 +2)y2 -2y -4y + 4y + 8

=y3+8

(z-4)22 + (z-4)(42) + (z - 4)(16)
=z3-422+ 422 - 16z + 16z - 64
=z-64

(3x = 2)(9x2) + (Bx = 2)(6x) + (3x - 2)(4)
=273 - 18x2 + 18x2 — 12x + 12x - 8
= 27x3 -8

(52 + 2w)(2522) + (52 + 2w)(=10zw) + (52 + 2w)( 4w?)
= 12523 + 50wz? - 50wz? - 20w?z + 20w?z + Sw?

= 1252° + 8u?
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366. x2+2

Rewrite the fraction as two terms, each with 3 in the denominator.

3x* .6
373
Reduce each fraction.
2 2
_Z%C + 76 =x2+2

Another way to do this problem, since the denominator divides each term evenly, is to
factor out the GCF in the numerator and then divide.

3x2+6_A(x*+2)

3 T - x*+2
£§ 36 7. 3y3 + 2y
=
2
=8 Rewrite the fraction as two terms, each with 4 in the denominator.
12y® 8y
4 4

Reduce each fraction.

31/)?)3 ziy _3y42y

Another way to do this problem, since the denominator divides each term evenly, is to
factor out the GCF in the numerator and then divide.

12y° +8y /fy(3y2+2)
4 A

+

:y(3y2+2):3y3+2y

368. x-2

Rewrite the fraction as two terms, each with x in the denominator.

x?_2x
X X

Reduce each fraction.

2‘
x——%:x—Z

X X

Another way to do this problem, since the denominator divides each term evenly, is to
factor out the GCF in the numerator and then divide.

x*=2x _ X();_z):x—Z

X



369. 4x -5

Rewrite the fraction as two terms, each with x in the denominator.

4x® 5x
x x

Reduce each fraction.
4x% 54
== — -2 =4x-5
X X
Another way to do this problem, since the denominator divides each term evenly, is to
factor out the GCF in the numerator and then divide.

4x2x—5x _ X(“)’;_S) —4x—5

370. 3y -y-4

Rewrite the fraction as three terms, each with 2y in the denominator.
6y' _2y* 8y
2y 2y 2y
Reduce each fraction.
35}/"3 _Zyzl B 48/
2y Iy 2
Another way to do this problem, since the denominator divides each term evenly, is to
factor out the GCF in the numerator and then divide.

6y —2y2-8y 20(3y°-y-4)
2y N
=3y’-y-4

=3y’ -y-4

37’. 1+2z-4z2

Rewrite the fraction as three terms, each with 3z in the denominator.

Reduce each fraction.

§+ zgéf - 41??;32 =14+2z-4z2

Another way to do this problem, since the denominator divides each term evenly, is to
factor out the GCF in the numerator and then divide.

3z+6z%2-12z23 %(1+22_4ZZ)
3z - 35

=1+2z-4z2
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372. 3x + 4y

Rewrite the fraction as two terms, each with 3xy in the denominator.
9x’y 12xy?
3xy -~ 3xy
Reduce each fraction.
Sgx? ¥ N 12 y*
By By

Another way to do this problem, since the denominator divides each term evenly, is to
factor out the GCF in the numerator and then divide.

9x’y +12xy* _ 3x7(3x+4y)

+

=3x+4y

=3x+4
Bxy 37 Y
o9
Y 373.  2-3
3
Rewrite the fraction as two terms, each with 20ab in the denominator.
40abc _ 60ab
20ab  20ab

Reduce each fraction.

‘A0abc _*60ab _,._ 4
20ab  20ab

Another way to do this problem, since the denominator divides each term evenly, is to
factor out the GCF in the numerator and then divide.

40abc ~60ab _ 20ab(2c-3) _, .
20ab T 20ab

374. 2x2% - 3xy + 4y*?

Rewrite the fraction as three terms, each with 6y° in the denominator.

12x%y? B 18xy* + 24y°
3

6y 6y’ 6y’
Reduce each fraction.
2 2 3 A 4 5’
Yx )/(— 18y + 2y =2x%-3xy+4y*

8y 8y 8y

Another way to do this problem, since the denominator divides each term evenly, is to
factor out the GCF in the numerator and then divide.

12x%y® —18xy* +24y°  67%(2x" -3xy+4y’)
6y’ - 67"

=2x%-3xy+4y?




375.

376.

377.

378.

Chapter 24: Answers

6x?% - 5xy + 2y*

Rewrite the fraction as three terms, each with 7xy? in the denominator.
4

42x°y*  35x°y° L xy
Txy* Txy®  Txy*
Reduce each fraction.
GA,szz)/ 535x2‘y3‘ 214%},42
Xy Tyt 1xy

Another way to do this problem, since the denominator divides each term evenly,
is to factor out the GCF in the numerator and then divide.

42x°y? ~35x%y° +14xy* Doy (6x” —5xy+2y°)

Txy’ Tey”

=6x*-5xy+2y°

=6x2—5xy+2y*
2 2
3y"+y-3
Rewrite the fraction as three terms, each with 3 in the denominator.
9" 3y 2
3 t373

Reduce each fraction, when possible.

Not all the terms were evenly divisible by the denominator.

2
3y+1- 3y
Rewrite the fraction as three terms, each with 3y in the denominator.
9* 3y 2
3y 3y 3y
Reduce each fraction, when possible.
3 g 2 3 /
y 2 2
+ = —a—=3y+1-+
3y "By 3y VT T3y
Not all the terms were evenly divisible by the denominator.
2% + X+

25

Rewrite the fraction as three terms, each with 25 in the denominator.

50x2 , 25x , 1
25 T 25 95
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Reduce each fraction, when possible.

Not all the terms were evenly divisible by the denominator.

379. 2x+1+L

25x

Rewrite the fraction as three terms, each with 25x in the denominator.

50x2  25x . 1
25x T 25x T 2B5x

Reduce each fraction, when possible.

250x% 254 1 1

+ o5 b or— =2+ 1+ 52—

2%  2BX 25x 25x

Not all the terms were evenly divisible by the denominator.

380. 2x® —4x*+6x -4+ 1

x

Answers
301-400

Rewrite the fraction as five terms, each with x in the denominator.

ox' 4y 6 dx, 1
X X X X X

Reduce each fraction, when possible.

2x* Ax? +6x21 _AxX 1
X X X X X

=2x3—4x2+6x—4+l
X

Not all the terms were evenly divisible by the denominator.

1
38’. x3—2x2+3x—2+ﬂ

Rewrite the fraction as five terms, each with 2x in the denominator.
2x' 4x® 6x? 4x . 1

2x  2x @ 2x 2x  2x

Reduce each fraction, when possible.

" PAxT OBx” PAX 1
IX TTEX T IX T IX T x
1

=x3—2x2+3x—2+2—
x

Not all the terms were evenly divisible by the denominator.

382_ 1—2xy+3x2y2—%

Rewrite the fraction as four terms, each with 5xy? in the denominator.
5xy°  10x%y® N 15x°y* 25
5xy®  5xy? 5xy®>  Sxy

2
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383.

384.

385.

386.

Reduce each fraction, when possible.
BAY. oty" syt s
BXy BAy” | BAy. B

=1—2xy+3x2y2—i2
Xy

Not all the terms were evenly divisible by the denominator.

ax+b+E<
x

Rewrite the fraction as three terms, each with x in the denominator.

2
ax”  bx ¢
X X X

Reduce each fraction, when possible.

Zl
ax”  bX ¢ _ <
s + 7 +rTax +b+ %
Not all the terms were evenly divisible by the denominator.
xip DX €
a a

Rewrite the fraction as three terms, each with a in the denominator.

2
ax”  bx ¢
a a a

Reduce each fraction, when possible.

2
Ax” bx c_ 2 bx c
a a a a a

Only one term is evenly divisible by the denominator.

x+lic
a ax

Rewrite the fraction as three terms, each with ax in the denominator.
2
ax”  bx ¢
ax = ax ax
Reduce each fraction, when possible.

dx* bX ¢ _ . b, c
[i)( +W+E_X+E+E

Only one term is evenly divisible by the denominator.

4
X-2-277

Write the denominator as the divisor in long division.

x-Ux?-3x-2

215
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Write an x above the x? term in the dividend. This is what you must multiply the x in
the divisor by to get x2.

X
x-1 x2-3x-2

Now multiply both terms of the divisor by x and subtract.
X

x-1Ux*—3x-2
—(x2—x)
—-2x-2

Now multiply both terms of the divisor by -2 and subtract.
x =2

x—1)x2-3x-2
—(xz—x)

—-2x-2
—(—2x+2)
-4

The quotient is x — 2 with a remainder of -4, which is written: x -2+ —4 or x—2- 4

x-1 x-T
387. 2x+8+xl'_72

Write the denominator as the divisor in long division.

x—2)2x% +4x+1

Write 2x above the 2x? term in the dividend. This is what you must multiply the x in the
divisor by to get 2x2.
2x
x=2)2x% +4x+1

Now multiply both terms of the divisor by 2x and subtract.

2x
x—=2)2x% +4x+1

—(2x2—4x)
8x+1

Now multiply both terms of the divisor by 8 and subtract.
2x + 8
x-2)2x% +4x+1
—(23(2 - 4x)
8x+1
-(8x-16)
+17

The quotient is 2x + 8 with a remainder of 17, which is written: 2x + 8 + %



388. 5x—12+—29

x+3

Write the denominator as the divisor in long division.
x+3)5x2+3x—-7

Write 5x above the 5x* term in the dividend. This is what you must multiply the x in the
divisor by to get 5x2.

5x
x+3)5x%+3x-7

Now multiply both terms of the divisor by 5x and subtract.

5x‘
x+3)5x2+3x-7
—(5x2+15x)
—12x-7

Now multiply both terms of the divisor by —12 and subtract.

5x — 12
x+3)5x2+3x-7

—(5x2+15x)
—-12x-7
—(-12x-36)
29

The quotient is 5x — 12 with a remainder of 29, which is written: 5x—-12+ 29

x+3°
389. 2x —6+—1—

x+1

Write the denominator as the divisor in long division.
x+12x7—4x+1

Write 2x above the 2x? term in the dividend. This is what you must multiply the x in the
divisor by to get 2x2.

2x
x+102x7—4x+1
Now multiply both terms of the divisor by 5x and subtract.
2x
x+1)2x7 —dx+1
-~ (2x2 + 2x)

—-6x+1
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Now multiply both terms of the divisor by —6 and subtract.
2x — 6
x+102x7—4x+1
—(2x* +2x)
—-6x+1
—(-6x-6)
7
The quotient is 2x — 6 with a remainder of 7, which is written: 2x -6+ i

x+1
390. x2+3x+2

Write the denominator as the divisor in long division.
x=Dx®+2x2—x-2

Write x? above the x® term in the dividend. This is what you must multiply the x in the
divisor by to get x°.

xz
x—1x3+2x*—x-2

Now multiply both terms of the divisor by x? and subtract.

x2

x-Ux*+2x%—x-2
_(xs_xz)
3x?-x-2

Now multiply both terms of the divisor by 3x and subtract.

Answers
301-400

x> + 3x
x=1x*+2x*-x-2

—(x3—x2)

3xt-x-2
—(3x2—3x)
2x-2

Finally, multiply both terms of the divisor by 2 and subtract.

x2 + 3x + 2
x-1) x*+2x*—x-2

_(xs_xz)
3xt—x-2
—(3x2—3x)
2x-2
-(2x-2)
0

The divisor divides evenly — there’s no remainder. So the quotient is x? + 3x + 2.



391]. 2%~ 5x -3

Write the denominator as the divisor in long division.

x+3)2x% +x2-18x-9

Write 2x? above the 2x® term in the dividend. This is what you must multiply the x in
the divisor by to get 2x°.
2x°
x+3)2x° +x2-18x -9

Now multiply both terms of the divisor by 2x? and subtract.

2x?2
x+3)2x° +x2-18x-9
—(2x3+6x2)

-5x2-18x-9
Now multiply both terms of the divisor by -5x and subtract.

2x2—5x
x+3)2x% +x2-18x-9

- ( 2x° +6x* )
~5x*-18x-9
—(—5)(2 - 15x)
-3x-9
Finally, multiply both terms of the divisor by -3 and subtract.

2x2—5x - 3
x+3)2x° +x2-18x-9

—(2x3+6x2)
—5x2-18x-9
—(—5x2—15x)
-3x-9
—-(-3x-9)
0

The quotient is 2x? — 5x — 3 with no remainder.

392. 3x2+13x +50 +

201
x—-14

Write the denominator as the divisor in long division.
x—4)3x° + x> —2x+1

Write 3x? above the 3x® term in the dividend. This is what you must multiply the x in
the divisor by to get 3x°.

3x?

x—4)3x3 +x2—2x+1
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Now multiply both terms of the divisor by 3x? and subtract.

3x?

x—4)3x% +xT—2x+1
—(3x3—12x2)
13x%-2x+1

Now multiply both terms of the divisor by 13x and subtract.

3x%+13x
x—4)3x3 +x2—2x+1

—(3x3—12x2)
13x2-2x+1
—(13x* - 52x)
50x+1

Finally, multiply both terms of the divisor by 50 and subtract.

3x%+13x+50
x—4)3x +x2-2x+1

Answers
301-400

—(3x*-12x?)
13x%2-2x+1
—(13x2—52x)
50x+1
—(50x—200)
201

The quotient is 3x% + 13x + 50 with a remainder of 201, which is written: 3x2+13x+50+ 201

x-4
1
393. x3—4x2+4x—3+x_'_1

Write the denominator as the divisor in long division. In the dividend, one power in the
listing of decreasing powers is missing: the second power or x2. Use a 0 as a place-
holder and insert that term in the dividend.

x+Dx*=3x* +0x% +x-2

Write x® above the x* term in the dividend. This is what you must multiply the x in the
divisor by to get x*.

x3

x+Dx =3x3+0x%+x-2

Now multiply both terms of the divisor by x* and subtract.

x3

x+Dx =3x3+0x%+x-2
—(x4+x3)

—4x3+0x%+x-2




Now multiply both terms of the divisor by —4x? and subtract.

x%—4x?
x+Dx" =3x3 +0x%+x-2

—(x4+x3)
—4x+0x*+x-2
—(—4x3—4x2)

4x* +x -2
Now multiply both terms of the divisor by 4x and subtract.

x*—4x®+4x
x+Dx*=3x>+0x*+x-2

—(x4+x3)
—4x3+0x%+x-2
—(—4x3—4x2)

4x*+x-2
—(4x* +4x)
-3x-2
Finally, multiply both terms of the divisor by -3 and subtract.

x®—4x*+4x-3
x+1D)x =3x3+0x2+x—2

—(x4+x3)
—4x*+0x*+x-2
—(—4x3—4x2)

Ax%+x-2
—(4x*+4x)
-3x-2
—(-3x-3)
1

The quotient is x® — 4x? + 4x -3 with a remainder of 1, which is written:

3 2 1
x°—4x +4x—3+m.

394.  2xt+6xt+21x+62+ 18T
x-3
Write the denominator as the divisor in long division. In the dividend, one power in the
listing of decreasing powers is missing: the third power or x°. Use a 0 as a placeholder
and insert that term in the dividend.

x=3)2x*+0x® +3x2 —x+1
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Write 2x® above the 2x* term in the dividend. This is what you must multiply the x in
the divisor by to get 2x*.
2x°
x-3)2x"+0x% +3x? —x+1

Now multiply both terms of the divisor by 2x® and subtract.

2x3
x=3)2x*+0x® +3x2 —x+1

—(2x4—6x3)

6x°+3x2—x+1

Now multiply both terms of the divisor by 6x? and subtract.

2x°% +6x2
x=3)2x*+0x° +3x2—x +1

=) —(2x4—6x3)
58 S
Al 6x*+3x*—x+1
=)
<™ —(6x3—18x2)

21x—x+1

Now multiply both terms of the divisor by 21x and subtract.

2x3 +6x2+21x
x=3)2x"+0x> +3x2—x+1

—(2x4 - 6x3)
6x° +3x* —x+1
—()Sxe’ - 18x2)
21x* - x+1
—(21x*-63x)
62x+1
Finally, multiply both terms of the divisor by 62 and subtract.

2x% +6x2+21x+62
x=3)2x*+0x® +3x2 —x +1

—(2x4-6x3)

6x*+3x*—x+1
—~(6x*-18x7)
21x* - x+1
~(21x*-63x)

62x +1
—(62x-186)
187



The quotient is 2x° + 6x? + 21x + 62 with a remainder of 187, which is written:

25 +6x2 +21x+ 62+ 187

x-3
3
395. 2x +2x+2+ 09

Write the denominator as the divisor in long division. In the dividend, the x* and x
terms are missing, so use 0 as a placeholder for each.

x—=1)2x> +0x2 +0x+1

Write 2x? above the 2x® term in the dividend. This is what you must multiply the x in
the divisor by to get 2x°.
2x°
x-1)2x% +0x* +0x +1

Now multiply both terms of the divisor by 2x? and subtract.
2x?
x=1)2x% +0x? +0x+1

—(2x3—2x2)

2x%+0x+1
Now multiply both terms of the divisor by 2x and subtract.

2x%+2x
x=12x>+0x2+0x+1

—(2x3 —2x2)

2x* +0x+1
—(2x2 - Zx)
2x+1
Finally, multiply both terms of the divisor by 2 and subtract.

2x2+2x +2
x=1) 2x* +0x% +0x +1

—(2x3 —2x2)
2x%+0x+1
—(2)(2 —2x)
2x+1
-(2x-2)
3
The quotient is 2x% + 2x + 2 with a remainder of 3, which is written: 2x* +2x+2+ %
4
396- x—2—ﬁ

To use synthetic division, write the coefficients of the terms of the dividend to the right
of an open box containing the opposite of the constant number in the binomial divisor.

111 -3 -2
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Draw a line under the coefficients, leaving enough room for products.

11 -3 =2

Begin by dropping the first coefficient down below the line, multiply that coefficient by
the 1 in the box, put the product under the next coefficient, and add.

1] 1 -3 -2
1
1 -2
Repeat the multiply/add process with the -2.
1] 1 -3 -2
1 -2
1 -2 4

The quotient is created from the numbers under the line. The division gives you the

gg answer of 1x — 2 with a remainder of —4, which is written x -2 “%-T Compare this
ET result with the long division performed in problem 386.
=8
3 9 7. 2x +8+ 17
x -2
To use synthetic division, write the coefficients of the terms of the dividend to the right

of an o

pen box containing the opposite of the constant number in the binomial divisor.
212 41

Draw a line under the coefficients, leaving enough room for products.

2] 2 41

Begin by dropping the first coefficient down below the line, multiply that coefficient by
the 2 in the box, put the product under the next coefficient, and add.

2] 2 41

4
2 8

Repeat the multiply/add process with the 8.

2] 2 4 1

4 16
2 8 17

The quotient is created from the numbers under the line. The division gives you the

answer of 2x + 8 with a remainder of 17, which is written 2x +8 t o Compare this
result with the long division performed in problem 387.

398. Bx—12+-29_

X+

To use

3

synthetic division, write the coefficients of the terms of the dividend to the right

of an open box containing the opposite of the constant number in the binomial divisor.

3|5 3 -7



Draw a line under the coefficients, leaving enough room for products.
-3 5 3 -7

Begin by dropping the first coefficient down below the line, multiply that coefficient by
the -3 in the box, put the product under the next coefficient, and add.

-3 5 3 -7
-15
5 -12
Repeat the multiply/add process with the —12.
-3 5 3 7
-15 36
5 -12 29

The quotient is created from the numbers under the line. The division gives you the

answer of 5x — 12 with a remainder of 29, which is written 5x —12 +X—_?3. Compare this
result with the long division performed in problem 388.

7

2x-6+—

x+1

To use synthetic division, write the coefficients of the terms of the dividend to the right
of an open box containing the opposite of the constant number in the binomial divisor.

=12 41
Draw a line under the coefficients, leaving enough room for products.
-1 2 41

Begin by dropping the first coefficient down below the line, multiply that coefficient by
the -1 in the box, put the product under the next coefficient, and add.

-1 2 41
-2
2 -6
Repeat the multiply/add process with the —6.
-1 2 4 1
-2 6
2 6 7

The quotient is created from the numbers under the line. The division gives you the

answer of 2x — 6 with a remainder of 7, which is written 2x -6+ % Compare this
result with the long division performed in problem 389.

xX2+3x+2

To use synthetic division, write the coefficients of the terms of the dividend to the right
of an open box containing the opposite of the constant number in the binomial divisor.

1112 -1 -2

Chapter 24: Answers 22 5
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Draw a line under the coefficients, leaving enough room for products.
1112 -1 =2

Begin by dropping the first coefficient down below the line, multiply that coefficient by
the 1 in the box, put the product under the next coefficient, and add.

1112 -1 -2
1
1 3
Repeat the multiply/add process.
1112 -1 -2
1 3 2
13 2 0

The quotient is created from the numbers under the line. The division gives you the
answer of x2 + 3x + 2 with no remainder. Compare this result with the long division
performed in problem 390.

401. 2x2 — 5x - 3

To use synthetic division, write the coefficients of the terms of the dividend to the right
of an open box containing the opposite of the constant number in the binomial divisor.

3] 2 1 -18 -9

Draw a line under the coefficients, leaving enough room for products. Then begin the
process by dropping the first coefficient down below the line, multiply that coefficient
by the -3 in the box, put the product under the next coefficient, and add.
-3 2 1 -18 -9
—6
2 -5
Repeat the multiply/add process.
-3 2 1 -18 -9
-6 15 9
2 -5 -3 0
The quotient is created from the numbers under the line. The division gives you the

answer of 2x? — 5x — 3 with no remainder. Compare this result with the long division
performed in problem 391.

Answers
401-500

201

402. 3x>+13x +50+
x—-14

To use synthetic division, write the coefficients of the terms of the dividend to the right
of an open box containing the opposite of the constant number in the binomial divisor.

431 -2 1
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Draw a line under the coefficients, leaving enough room for products. Then begin the
process by dropping the first coefficient down below the line, multiply that coefficient
by the 4 in the box, put the product under the next coefficient, and add.
4 3 1 21
12
3 13

Repeat the multiply/add process.
4 3 1 -2 1
12 52 200
3 13 50 201

The quotient is created from the numbers under the line. The division gives you the

answer of 3x2 + 13x + 50 with a remainder of 201. This is written 3x* + 13x+50+%.
Compare this result with the long division performed in problem 392.

403. x*—4xt+4x-3+—1_

x+1

To use synthetic division, write the coefficients of the terms of the dividend to the
right of an open box containing the opposite of the constant number in the binomial
divisor. Be sure to use 0 as a placeholder for the missing second degree term.

=11 -3 01 -2

Answers
401-500

Draw a line under the coefficients, leaving enough room for products. Then begin the
process by dropping the first coefficient down below the line, multiply that coefficient
by the -1 in the box, put the product under the next coefficient, and add.

-1 1 -3 01 -2
-1
1 -4
Repeat the multiply/add process.
-1 1 -3 0 1 -2
-1 4 -4 3
1 4 4 -3 1
The quotient is created from the numbers under the line. The division gives you the

answer of x> — 4x% + 4x — 3 with a remainder of 1. This is written x* —4x* + 4x -3+ T
Compare this result with the long division performed in problem 393.

504,  2x*+6xt+21x+62+ 187
x-3
To use synthetic division, write the coefficients of the terms of the dividend to the
right of an open box containing the opposite of the constant number in the binomial
divisor. Be sure to use 0 as a placeholder for the missing third degree term.

312 03 -1°1
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Draw a line under the coefficients, leaving enough room for products. Then begin the
process by dropping the first coefficient down below the line, multiply that coefficient
by the 3 in the box, put the product under the next coefficient, and add.

3] 203 -11
6
2 6
Repeat the multiply/add process.
3 20 3 -1 1
6 18 63 186
2 6 21 62 187

The quotient is created from the numbers under the line. The division gives you the answer

of 2x3 + 6x2 + 21x + 62 with a remainder of 187. This is written 2x° + 6x* +21x + 62+ %
Compare this result with the long division performed in problem 394.

405. 2x2+2x+2+xi_

1

To use synthetic division, write the coefficients of the terms of the dividend to the
right of an open box containing the opposite of the constant number in the binomial
divisor. Be sure to use placeholders for the missing third and second degree terms.

12 001
Draw a line under the coefficients, leaving enough room for products. Then begin the

process by dropping the first coefficient down below the line, multiply that coefficient
by the 1 in the box, put the product under the next coefficient, and add.

1 2 0 01
2
2 2
Repeat the multiply/add process.
11 2 0 01

2 2 2
2 2 2 3

Answers
401-500

The quotient is created from the numbers under the line. The division gives you the

answer of 2x2 + 2x + 2 with a remainder of 3. This is written 2x*+2x +2+ i Compare
this result with the long division performed in problem 395.

406. x2+1

Write the denominator as the divisor and the numerator as the dividend of a long-divi-
sion problem. Use 0 as a placeholder for any missing terms.

X2 =Ux*+0x® +0x%+0x -1

Work from the left-most remaining term in the dividend, and find multipliers of the x?
part of the divisor to create that left-most term. Repeat multiply/subtract until it either
divides evenly or until the remainder has a lower degree than the divisor.
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x? + 1
x2=Ux*+0x® +0x2+0x—1
—(x4 xz)

x: - 1
(e - )

Write the denominator as the divisor and the numerator as the dividend of a long-division
problem. Use 0 as a placeholder for any missing terms.

y2=9)y*+0y*+0y%+0y-81

Work from the left-most remaining term in the dividend, and find multipliers of the y?
part of the divisor to create that left-most term. Repeat multiply/subtract until it either
divides evenly or until the remainder has a lower degree than the divisor.

y? + 9
o
y2=9)y"+0y®+0y>+0y—81 g%
4 2 %_l
TR i
9y - 8l
-(9y* - 81)

0

The divisor divides evenly, so there’s no remainder. The quotient is y? + 9.

408. x-1

Write the denominator as the divisor and the numerator as the dividend of a long-division
problem.

X2 —2x+1)x*—3x%+3x—1

Work from the left-most remaining term in the dividend, and find multipliers of the x?
part of the divisor to create that left-most term. Repeat multiply/subtract until it either
divides evenly or until the remainder has a lower degree than the divisor.

X —

x2—2x+1m
—(x3—2x2+x)
-x*+2x-1
—(-x*+2x-1)
0

The divisor divides evenly, so there’s no remainder. The quotient is x - 1.
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409. 2 +3x2+3x+1

Write the denominator as the divisor and the numerator as the dividend of a long-division
problem.

x+Dx +4x® +6x% +4x+1

Work from the left-most remaining term in the dividend, and find multipliers of the x?
part of the divisor to create that left-most term. Repeat multiply/subtract until it either
divides evenly or until the remainder has a lower degree than the divisor.

x*+3x%+3x+1
x+Dx*+4x® +6x> +4x+1

—(x4+x3)
3x%+6x2+4x+1
—(3x3+3x2)

3x*+4x+1
—(3x2+3x)
x+1
—(x+1)
0

The divisor divides evenly, so there’s no remainder. The quotient is x® + 3x% + 3x + 1.

4’0. x2-5x+13

Write the denominator as the divisor and the numerator as the dividend of a long-division
problem.

Answers
401-500

x2+2x-1x*-3x*+2x%+3x-1

Work from the left-most remaining term in the dividend, and find multipliers of the x?
part of the divisor to create that left-most term. Repeat multiply/subtract until it either
divides evenly or until the remainder has a lower degree than the divisor.

x> =5x+13
X2 +2x-1x"=3x> +2x2+3x -1

—(x4 +2x°3 —xz)
—5x®+3x2+3x-1
—(—5x3 —10x2 +5x)

13x? -2x-1
—(13x* +26x-13)
—28x+12

The divisor divides evenly, so there’s no remainder. The quotient is x* — 5x + 13.



4’7. X2 +2x +—1

x*+2

Write the denominator as the divisor and the numerator as the dividend of a long-division
problem.

X2 +2)x" +2x3 +2x2 +4x+1

Work from the left-most remaining term in the dividend, and find multipliers of the x?
part of the divisor to create that left-most term. Repeat multiply/subtract until it either
divides evenly or until the remainder has a lower degree than the divisor.

x*+2x
X2 +2)x +2x3 +2x% +4x+1

—(x4 + 2x2)

~(2x? 4x)
1
The quotient is x> + 2x with a remainder of 1. This is written x* +2x + 21+2.
x
2 18x +9
4’2. X +x+2+ ~r_4

Write the denominator as the divisor and the numerator as the dividend of a long-division
problem.

x2—A)x +x - 2x% +14x +1

Work from the left-most remaining term in the dividend, and find multipliers of the x?
part of the divisor to create that left-most term. Repeat multiply/subtract until it either
divides evenly or until the remainder has a lower degree than the divisor.

XX+ x + 2
x2—4)x*+x° -2x% +14x +1

—(x4 - 4x2)

x3+2x2+14x+1
—(x3 - 4x)

2x%+18x+1
—(sz - 8)
18x+9

18x+9

The quotient is x? + x + 2 with a remainder of 18x + 9. This is written x* + x +2+-2; 1
x -

4’3. x2+4

Write the denominator as the divisor and the numerator as the dividend of a long-division
problem.

x2+3x+1x" +3x> +5x2 +12x+ 4
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Work from the left-most remaining term in the dividend, and find multipliers of the x?
part of the divisor to create that left-most term. Repeat multiply/subtract until it either
divides evenly or until the remainder has a lower degree than the divisor.
x*+4
x2+3x+1)x"+3x> +5x% +12x+4

—(x4+3x3+x2)
4x%+12x+4
—(4x* +12x+4)
0

The quotient is x? + 4. It divides evenly, so there’s no remainder.

4’4. xP+3x+1-3x-2

x'+1

Write the denominator as the divisor and the numerator as the dividend of a long-division
problem. Replace the missing terms with (’s as placeholders.

DX +3x5 + x4 0x3 + x2+0x+3

Work from the left-most remaining term in the dividend, and find multipliers of the x*
part of the divisor to create that left-most term. Repeat multiply/subtract until it either

nS
gucla divides evenly or until the remainder has a lower degree than the divisor.
§§ x*+3x+1
' +0x+3x% + x T+ 0x° + X% +0x+3
—(x" + xz)
3x°+x* 3
—(3x5 + 3x)
x* -3x + 3
—(x“ + 1)
—-3x+ 2

The quotient is x* + 3x + 1 with a remainder of -3x + 2. This is written x* +3x+1+ _3+:12
X

orx2+3x+1—3{_2.
x"+1

Write the denominator as the divisor and the numerator as the dividend of a long-division
problem. Replace the missing terms with 0’s as placeholders.

2 =Vx®+0x° +0x* +0x> +0x> +0x—1

Work from the left-most remaining term in the dividend, and find multipliers of the x°
part of the divisor to create that left-most term. Repeat multiply/subtract until it either
divides evenly or until the remainder has a lower degree than the divisor.



410.

417.

418.

419.

420.

x
X =1Dx%+0x° +0x* +0x> +0x2 +0x—1

—(x6 - x)

x-1

x-1
X+
The quotient is x with a remainder of x — 1. This is written x5 1.

Divisible by 2, 4, 8, and 11

Numbers divisible by 2 end in 0, 2, 4, 6, or 8.
Numbers divisible by 4 have the last two digits forming a number divisible by 4.

Numbers divisible by 8 have the last three digits forming a number divisible by 8. (In
this case, it’s 088.)

Numbers divisible by 11 have sums of alternating digits that have a difference of 0 or
11 or 22... (In this case 8 -8 = 0.)

Divisible by 2 and 5

Numbers divisible by 2 end in 0, 2, 4, 6, or 8.
Numbers divisible by 5 end in 0 or 5.

Divisible by 2, 3, 4, 6, and 9

Numbers divisible by 2 end in 0, 2, 4, 6, or 8.

Numbers divisible by 3 have digits that add up to a multiple of 3. (In this case, 3 +4 +9
+2=18)

Numbers divisible by 4 have the last two digits forming a number divisible by 4.
Numbers divisible by 6 are also divisible by both 2 and 3.

Numbers divisible by 9 have digits that add up to a multiple of 9. (In this case, 3 +4 +9
+2=18)

Divisible by 3, 9, and 11

Numbers divisible by 3 have digits that add up to a multiple of 3. (In this case, 4+ 2 + 5
+7=18)

Numbers divisible by 9 have digits that add up to a multiple of 9. (In this case, 4 +2 + 5
+7=18)

Numbers divisible by 11 have sums of alternating digits that have a difference of 0 or
11 or 22... (In this case 4 + 5 =9 and 2 + 7 = 9; the difference of the sums is 0.)

Divisible by 2, 4, and 5

Numbers divisible by 2 end in 0, 2, 4, 6, or 8.
Numbers divisible by 4 have the last two digits forming a number divisible by 4.

Numbers divisible by 5 end in 0 or 5.
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4521. Divisible by 3, 7, and 11
Numbers divisible by 3 have digits that add up to a multiple of 3. (In this case, 3+ 0 + 0
+3=6.)

Numbers divisible by 7 use the rule “double last digit and subtract from remaining —
repeating”; final difference is divisible by 7. (In this case 300 — 2(3) = 294, and
29-2(4) =21)

Numbers divisible by 11 have sums of alternating digits that have a difference of 0 or
11 or 22... (In this case 3 + 0 = 3 and 3 + 0 = 3; the difference of the sums is 0.)

4522, 2:.7

Write the number as the product of two other numbers.
4.7

Now write either of these numbers as the product of two numbers, if they aren’t prime.
=(2-2)7

All three numbers are prime. Write the factorization using exponents.
2.2.7=2%.7

(There are other multiplications possible; they all end up with the same answer.)

Answers
401-500

423. 35

Write the number as the product of two other numbers.
5-9

Now write either of these numbers as the product of two numbers, if they aren’t prime.
5-(3-3)

All three numbers are prime. Write the factorization using exponents.
5-3-3=3%.5

(There are other multiplications possible; they all end up with the same answer.)

424. 2.3.5°

Write the number as the product of two other numbers.
10-15

Now write both of these numbers as the product of two numbers, since they aren’t
prime.

_(2:5)(3-5)
All four numbers are prime. Write the factorization using exponents.
2.5-3.5=2.3.5?

(There are other multiplications possible; they all end up with the same answer.)
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425. 2%.3%

Write the number as the product of two other numbers.
9-12

Now write both of these numbers as the product of two numbers, since they aren’t
prime.

- (3:3).(4-3)

Continue writing products until all the factors are prime.
=3-3:(2-2)-3

All five numbers are prime. Write the factorization using exponents.
3.3.2.2.3=22.3°

(There are other multiplications possible; they all end up with the same answer.)

526.

Write the number as the product of two other numbers.

8-64 21—

25

Now write both of these numbers as the product of two numbers, since they aren’t %_I

prime. =2
2:4.8-8

Continue writing products until all the factors are prime.
=2:(2-2)-(2-4)-(2-4)
=2.2.2:2:(2-2)-2:(2-2)

All nine numbers are prime. Write the factorization using exponents.
2.2.2.2.2.2.2.2.2=2°

(There are other multiplications possible; they all end up with the same answer.)

4H217. 9% .53

Write the number as the product of two other numbers.
5-100

Now write 100 as the product of two numbers.
=5-10-10

Continue by writing the 10’s as products of prime factors.
=5.(2:5)(2°5)

All five numbers are prime. Write the factorization using exponents.
=2%2.53

(There are other multiplications possible; they all end up with the same answer.)
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428.

429.

Answers
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430.

431.

432.

2*.11°

Write the number as the product of two other numbers.
4.-484
Now write both of these numbers as the product of two numbers, since they aren’t prime.
=(2-2)-(4-121)
Continue writing products until all the factors are prime.
=2-2:(2-2)-(11-11)
All six numbers are prime. Write the factorization using exponents.
=2*11°

(There are other multiplications possible; they all end up with the same answer.)

27.3%.5°
Write the number as the product of two other numbers.
27-100
Now write both of these numbers as the product of two numbers.
=(3-9)-(10-10)
Continue writing products until all the factors are prime.
=3:(3-3):(2:5)(2-5)
All seven numbers are prime. Write the factorization using exponents.
=2%.3°.5%
(There are other multiplications possible; they all end up with the same answer.)
6(4x* - 5)%)
The GCF is 6. Dividing each term by that GCF and putting the quotients as separate
terms in the parentheses,
24x* - 30y® = 6(4x* - 5.
4(112° + 15a - 2)

The GCF is 4. Dividing each term by that GCF and putting the quotients as separate
terms in the parentheses,

4425 + 60a - 8 = 4(112° + 15a - 2).

60(Gabc + Txyz)

The GCF is 60. Dividing each term by that GCF and putting the quotients as separate
terms in the parentheses,

300abc + 420xyz = 60(babc + Txyz).



433.

434.

435.

436.

437.

438.

11(11x* - 152)

The GCF is 11. Dividing each term by that GCF and putting the quotients as separate
terms in the parentheses,

121x* - 165z = 11(11x* - 152).

24x’y* (y - 2x)

The GCF is 24x%y” Divide each term by that GCF and put the quotients as separate terms
in parentheses. Be careful to attach the correct signs. 24x°y® —48x°y* = 24x*y*(y-2x).
Note that the terms in the parentheses have no common factors.

4ab(9a* - 6ab -10b*)

The GCF is 4ab. Divide each term by that GCF and put the quotients as separate
terms in parentheses. Be careful to attach the correct signs. 36a’b - 24a’b* — 40ab® -
4ab(9a’ - 6ab—10b")

Note that the terms in the parentheses have no common factors shared by all three terms.

327(3+52-92°)

The GCF is 3z~*. For the powers of the variable z, you select the power that is smallest,
which is —4 in this case. Divide each term by that GCF and put the quotients as separate
terms in parentheses. Be careful to attach the correct signs. 9z +15z % -27z 7' =
3z’4(3+52—923)

Note that the terms in the parentheses have no common factors shared by all three terms.

5y1/4(4y1/2 _5)

The GCF is 5y"*. For the powers of the variable y, you select the power that is smallest,
which is % in this case. Divide each term by that GCF and put the quotients as separate

terms in parentheses. Be careful to attach the correct signs. 20y** - 25y"* =5y " 4(4 yE - 5)

Note that the terms in the parentheses have no common factors shared by the terms.

16a’b**c*” (1-3abc)

The GCF is 16a"?b**c*”*. Choose the smaller power of each variable. Divide each term
by that GCF and put the quotients as separate terms in parentheses. Be careful to
attach the correct signs.

16a"2b*"c*® — 48a?b "¢ = 16a"*b**c** (1- 3abc )

Note that the terms in the parentheses have no common factors shared by the terms.
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439. 2x?(5x —1)[4+3x]

The GCF is 2x*(5x—1). The binomial is a factor of each term. Divide each term by that
GCF and put the quotients as separate terms in parentheses. Be careful to attach the
correct signs. 8x°(5x—1)+6x”(5x—1) = 2x*(5x—1)[4+3x]

Note that the terms in the parentheses have no common factors shared by the terms.

440. 4x7y* (9x’y* +5)

The GCF is 4x°y? Divide each term by that GCF and put the quotients as separate
terms in parentheses. Be careful to attach the correct signs.
36)(73)/4 + 20x’5y2 = 4x’5y2 (9x2y2 + 5)

Note that the terms in the parentheses have no common factors shared by the terms.

44 ’. 125x 7y~ (x* +4y*)

The GCF is 125x °y . Choose the smaller power for each variable. Divide each term by
that GCF and put the quotients as separate terms in parentheses. Be careful to attach
the correct signs. 125x >y~ +500x°y * =125x°y ™ (x2 +4y2)

Note that the terms in the parentheses have no common factors shared by the terms.
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b42. x(3x-1)[5x-1]

The GCF is x(3x — 1). Divide each term by that GCF and put the quotients as separate
terms in the brackets.

x(3x-1)" +2x*(3x~1)=x(3x-1)[ (3x-1)+2x
Now simplify the terms in the brackets.

=x(3x-1)[5x-1]

643.  _oxt(x-4)(x+8)

The GCF is 2x*(x — 4)3. Divide each term by that GCF and put the quotients as separate
terms in the brackets.

4x°* (x—4)"—6x"(x-4)’ =2x*(x-4)’[2(x-4)-3x]
Now simplify the terms in the brackets.

=2x%(x—4)"[2x-8-3x]

=2x%(x—-4)’[-x-8]

=2x%(x-4)’(x+8)

Factoring out the negative sign in the brackets wasn’t absolutely necessary, but it gives
a more consistent form to the binomials.



444. —4x(1+3x)

(x-1)
The GCF of the numerator is 4x(x—1). Factor the numerator first.
B 4x(x-1)[(x-1)-4x]
) (x-1)"

Now reduce the fraction by dividing both numerator and denominator by the common
factor, (x-1).

4x(x~T)[(x-1)-4x ] _ 4x[(x-1)-4x]

(x-1)" (x-1)°

Simplify the terms in the brackets.
4x[x-1-4x] 4x[-1-3x]
(x-1 (x-1)°
_ —4x[1+3x]
o (x-1)

445. x*(x-3)"[3+6x-2x*]

The GCF of the numerator is 4x*(x—3)"". Remember that you want the smaller nega-
tive exponent when factoring out common factors. Factor the numerator first.

_4x*(x-3)"[3-2x(x-3)]
4(x-3)"°

Now reduce theﬁfraction by dividing both numerator and denominator by the common
factor, 4(x-3)".

 Ax*(x-3)"[3-2x(x-3)]
) Alx-3T"
_ x*(x-3)"[3-2x(x-3)]
B 1

Simplify the terms in the brackets.
=x*(x-3)"[3-2x"+6x |
=x*(x-3)"[3+6x-2x7]

4406. 120a°b

First write the 7! in an expanded form.

_7-6-5-41a°p!
T Agp?

Chapter 24: Answers 23 9

Answers
401-500



24 0 Part ll: The Answers

Now factor the GCF 4!a3b? from the numerator.
(41a™b7)7-6-5-a"'
- 41a7b
Reduce the fraction and simplify.
(41a*57)7-6-5-a°b" s
pr=— =210a°b

447. 100ab

First write 100! in an expanded form.

100-99!a**b"*

Now factor the GCF 99!a"?b7"2 from the numerator.
(99ta"*b™2)100a'b’
T 991
Reduce the fraction.

(9912267 100a'b'
= =100ab

- 991257

Answers
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448_ 2ab-5

4b®
First factor the numerator.
_ Ta(2ab-5)
- 28ab’
The common factor in the numerator and denominator is 7a.

_ 7d(2ab-5) _2ab-5
‘28ab’ 4b°

449. 3 (2x-3y")

10x?

First factor the numerator.
18)()/4(2)(—3}/2 )
- 60x°%y?

The common factor of the numerator and denominator is 6xy>

(57 (35"2x-32")
- ijﬁ

~ 3y2(2x—3y2)
B 10x*
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450.

452.

453.

2w(2-w'-w]

(w+1)[5w® —3w-3]
First factor both the numerator and the denominator.
8w (w+1)"[2-w(w+1)]
- 4w2(w+1)3[5w3—3(w+1)]

The GCF of the numerator and denominator is 4w’ (w + 1)2. Factor that out of the
numerator and denominator and simplify.

4w? (2w)[ 2-w(w+1) ]

w? (w+1)[ 5w’ -3(w+1)]

 (w)[2-w'-w]
- (w+1)[ 5w’ -3w-3 ]

X
x-1
Factor the numerator by dividing by the GCF.
_ x(x+1) 4=
") (x-1) =P
==
The GCF of the numerator and denominator is (x + 1). <=
_ x(x+T) __X
(x#T)(x-1) x-1
x+1
x+6
Factor the numerator by dividing by the GCF, (x + 1).
_(x+1)(x-6)
~(x+6)(x-6)
The GCF of the numerator and denominator is (x — 6).
_ (x+ 1)M _x+1
(x+6)(x~6) x+6
3x+1
x+1

Factor the numerator, then factor out the GCF of the denominator.
_(2x-7)(3x+1)
C(x+1)(2x-7)

The GCF of the numerator and denominator is (2x - 7).

_(26=T)(3x+1) 341
(x+1)(2x=7) x+1
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454. x—4

x+4

In both the numerator and denominator, factor out the GCFs and then factor the
remaining terms.

_(red)[ - dx ] x(x+4)(x-4)
Cox(x?+8x+16)  x(x+4)’

The GCF of the numerator and denominator is x(x + 4).

_ XM(X_‘U_ x-4

X(x+4)21 T x+4

455. (x+3)(x*+2x+4)

x4

Factor the denominator.
(x=3)(x+3)(x—2)(x*+2x+4)
x*(x-2)[x-3]

The GCF of the numerator and denominator is (x — 2)(x - 3).

gg _M(x+3)£}-{2’j(x2+2x+4)
Al X' (7] (x~3)
b (x+3)(x*+2x+4)

456.  (x+6)(x-6)

The difference of perfect squares factors into the sum and difference of the roots of
the terms. The square root of x*is x, and the square root of 36 is 6.

x*-36=(x+6)(x-6)

H57.  (3y+10)(3y-10)

The difference of perfect squares factors into the sum and difference of the roots of
the terms. The square root of 9y is 3y, and the square root of 100 is 10.

9y%-100=(3y+10)(3y-10)

458. (9a+y)(9a-y)

The difference of perfect squares factors into the sum and difference of the roots of
the terms. The square root of 81a”is 9a, and the square root of y?is y.

8la’*-y*=(9a+y)(9a-y)



459.

460.

461.

462.

463.

464.

(2x+732)(2x-7z)

The difference of perfect squares factors into the sum and difference of the roots of
the terms. The square root of 4x?%is 2x, and the square root of 49z%is 7z.

4x*-49z° =(2x+7z)(2x-7z2)

(8xy +5zw* ) (8xy —5zw*)

The difference of perfect squares factors into the sum and difference of the roots of
the terms. The square root of 64x*y?is 8xy, and the square root of 25z*w* is 5zw?

64x’y? -25z°w" = (8xy+5zw2 )(Sxy—Szwz)

(6a’b*+11)(6a’b® —11)

The difference of perfect squares factors into the sum and difference of the roots of
the terms. The square root of 36a’b® is 6a*b* and the square root of 121 is 11.

36a'b® -121=(6a’b* +11)(6a’b*-11)

(11x" +12y") (11" —12y"*)

The difference of perfect squares factors into the sum and difference of the roots of

the terms. The square root of 121x"?is 11x"% remember, when you multiply factors

with the same base, you add exponents, so you need half of % for the power on x. The

1/4 1/8.

square root of 144y " is 12y '®, again, you need half of the starting exponent.

121"~ 144y " = (11" +12y " )(11xV* 12y

(5x7"+3y~)(5x7" -3y*)

The difference of perfect squares factors into the sum and difference of the roots of
the terms. The square root of 25x *is 5x'; remember, when you multiply factors with
the same base, you add exponents, so you need half of -2 for the power on x. The
square root of 9y* is 3y™% again, you need half of the starting exponent.

25x -9y~ =(5x7"+3y*)(5x -3y~

(4+xy™)(4-xp™")

The difference of perfect squares factors into the sum and difference of the roots of
the terms. The square root of 16 is 4. The square root of x*y *is xy % remember,

when you multiply factors with the same base, you add exponents, so you need half
1

of - for the power on y.

16—x2y’1/4 — (4+xy—l/8)(4_xy—l/8)
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465. (= +1w)(z-Tu)

The difference of perfect squares factors into the sum and difference of the roots

of the terms. The square root of z " is z7*/% remember, when you multiply factors

with the same base, you add exponents, so you need half of ~4 for the power on z.

The square root of 499w"? is Tw"*; again, you need half of the starting exponent.

Z41/9 _49w1/2 — (272/9 +7w1/4)(272/9 _7w1/4)

466. (x+2)(x*-2x+4)

The sum of perfect cubes factors into a binomial containing the two cube roots of the
original terms and a trinomial containing squares of the roots and a multiple of the
roots. The cube root of x®is x, and the cube root of +8 is +2.

Write the binomial containing the cube roots: (x + 2).

Now square the first term and put it in the first position of the trinomial; square the
second term and put it in the last position of the trinomial. Put the opposite of the
product of the two roots in the middle.

(x2—2x+4)

The complete factorization is the product of the binomial and trinomial.
x*+8=(x+2)(x*-2x+4)

Answers
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b67.  (x+7)(x*-7x+49)

The sum of perfect cubes factors into a binomial containing the two cube roots of the
original terms and a trinomial containing squares of the roots and a multiple of the
roots. The cube root of x?®is x, and the cube root of +343 is +7.

Write the binomial containing the cube roots: (x + 7).

Now square the first term and put it in the first position of the trinomial; square the
second term and put it in the last position of the trinomial. Put the opposite of the
product of the two roots in the middle.

(x2—7x+49)

The complete factorization is the product of the binomial and trinomial.
x*+343=(x+7)(x* - Tx+49)

468. (a-6z)(a’ +6az +36z")

The difference between perfect cubes factors into a binomial containing the two cube
roots of the original terms and a trinomial containing squares of the roots and a multi-
ple of the roots. The cube root of a’is a, and the cube root of —216z° is —-6z.

Write the binomial containing the cube roots: (a - 62).



469.

470.

471.

Now square the first term and put it in the first position of the trinomial; square the
second term and put it in the last position of the trinomial. Put the opposite of the
product of the two roots in the middle.

(a2+6az+3622)

The complete factorization is the product of the binomial and trinomial.
a*-216z° =(a-6z)(a’ +6az +362")

(1-y)(1+y+y*)

The difference between perfect cubes factors into a binomial containing the two cube
roots of the original terms and a trinomial containing squares of the roots and a multi-
ple of the roots. The cube root of 1 is 1, and the cube root of —y*is —y.

Write the binomial containing the cube roots: (1 - y).

Now square the first term and put it in the first position of the trinomial; square the
second term and put it in the last position of the trinomial. Put the opposite of the
product of the two roots in the middle.

(1+ y+y? )
The complete factorization is the product of the binomial and trinomial.

1-y* :(1—y)(1+y+y2)

(52+7)(252° -352+49)

The sum of perfect cubes factors into a binomial containing the two cube roots of the
original terms and a trinomial containing squares of the roots and a multiple of the
roots. The cube root of 125z% is 5z, and the cube root of +343 is +7.

Write the binomial containing the cube roots: (5z + 7).

Now square the first term and put it in the first position of the trinomial; square the
second term and put it in the last position of the trinomial. Put the opposite of the
product of the two roots in the middle.

(2522—352+49)

The complete factorization is the product of the binomial and trinomial.
1252° +343=(5z+7)(252” — 352 +49)

(2a+3b)(4a* —6ab+9b*)

The sum of perfect cubes factors into a binomial containing the two cube roots of the
original terms and a trinomial containing squares of the roots and a multiple of the
roots. The cube root of 8a® is 2a, and the cube root of 27b% is 3b.

Write the binomial containing the cube roots: (2a + 3b).
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Now square the first term and put it in the first position of the trinomial; square the
second term and put it in the last position of the trinomial. Put the opposite of the
product of the two roots in the middle.

(402—6ab+9b2)

The complete factorization is the product of the binomial and trinomial.
8a®+27b° =(2a+3b)(4a” - 6ab+9b°)

472.  (9x-10y*)(81x* +90xy* +100y*)

The difference between perfect cubes factors into a binomial containing the two cube
roots of the original terms and a trinomial containing squares of the roots and a multi-
ple of the roots. The cube root of 729x° is 9x, and the cube root of —1000y° is -10y2

Write the binomial containing the cube roots: (9x —-10y? )

Now square the first term and put it in the first position of the trinomial; square the
second term and put it in the last position of the trinomial. Put the opposite of the
product of the two roots in the middle.

(81x?+90xy* +100y*)

The complete factorization is the product of the binomial and trinomial.

729x~1000y° = (9x—10y*)(81x* +90xy* +100y*)

Answers
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473.  (8x*-5y")(64x° +40x*y’ +25")

The difference between perfect cubes factors into a binomial containing the two cube
roots of the original terms and a trinomial containing squares of the roots and a multi-
ple of the roots. The cube root of 512x’ is 8x*, and the cube root of —125y* is -5y°.

Write the binomial containing the cube roots: (8x3 —-5y° )

Now square the first term and put it in the first position of the trinomial; square the
second term and put it in the last position of the trinomial. Put the opposite of the
product of the two roots in the middle.

(64x° +40x7y°® +25y")
The complete factorization is the product of the binomial and trinomial.
512x° —125y* = (8)(3 —5y° )(64)(6 +40x°y? + 25y )

474- (3x"-1)(9x** +3x"° +1)

The difference between perfect cubes factors into a binomial containing the two cube
roots of the original terms and a trinomial containing squares of the roots and a multi-
ple of the roots. The cube root of 27x"* is 3x"*. Remember, you add exponents when

3
multiplying like bases, and (xl/g) =x".x". x"? = x*® = x'®_The cube root of -1 is -1.

Write the binomial containing the cube roots: (3x1/ ’_ 1).



475.

476.

4717.

478.
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Now square the first term and put it in the first position of the trinomial; square the
second term and put it in the last position of the trinomial. Put the opposite of the
product of the two roots in the middle.

(9327 +3x1 41)

The complete factorization is the product of the binomial and trinomial.
272 —1= (370 - 1)(9x%0 + 31 +1)

(2y*+7277)(4y ™ - 14y *z7° +49z7°)

The sum of perfect cubes factors into a binomial containing the two cube roots of the
original terms and a trinomial containing squares of the roots and a multiple of the
roots. The cube root of 8y is 2y 2. Remember, you add exponents when multiplying
-1/3

like bases, and (y’2 )3 =y 2.y ?.y? =y The cube root of 343z 'is 7z, Again, you

3
add exponents when multiplying like bases, and (z’”s) =z Pz g7 B =z = 77,
Write the binomial containing the cube roots: (2 y 2472713 )

Now square the first term and put it in the first position of the trinomial; square the
second term and put it in the last position of the trinomial. Put the opposite of the
product of the two roots in the middle.

(4y'4 —14y2z7'3 +49z'2/3)

Answers
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The complete factorization is the product of the binomial and trinomial.
8y +343z7 =(2y? +7z 7 )(4y ™ 14y z P+ 4927

3x’y*(x+5)(x-5)

First factor out the GCF, 3x?y>.
3x'y? —T5x%y* = 3xzyg(x2 —25)

Next, factor the binomial in the parentheses as the difference of two squares.
=3x%y*(x+5)(x-5)

6x”y* (x +4y)(x-4y)

First factor out the GCF, 6x*y>
6x'y*-96x2y"’ = 6)c2yz(x2 —16y2)

Next, factor the binomial in the parentheses as the difference of two squares.
=6x%y* (x+4y)(x—4y)

36(z+10w)(z-10w)

First factor out the GCF, 36.
362 —3600w” = 36(z° 100w’
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Next, factor the binomial in the parentheses as the difference of two squares.
=36(z+10w)(z-10w)
679.  100x(x+3)(x-3)

First factor out the GCF, 100x.
100x* —900x = 100x(x* -9)

Next, factor the binomial in the parentheses as the difference of two squares.
=100x(x+3)(x-3)
480.  1y(2y+1)(ay* -2y +1)

First factor out the GCF, 4y.
32y* +4y=4y(8y° +1)

Next, factor the binomial in the parentheses as the sum of two cubes.
=4y(2y+1)(4y*-2y+1)

48’. 4xy* (x+2)(x* -2x+4)

Answers
401-500

First factor out the GCF, 4xy~.
4x'y? +32xy* = 4x_y2(x3 +8)
Next, factor the binomial in the parentheses as the sum of two cubes.

=4xy2(x+2)(x2—2x+4)

482. (25 +1)(5x+1)(5x-1)

First factor the binomial as the difference of two squares.
625x " ~1=(25x" +1)(25x" - 1)

Now factor the second binomial, which is also the difference of two squares.
=(25x* +1)(5x+1)(5x—1)

483. (4x*+9y")(2x+3y*)(2x-3y*)
First factor the binomial as the difference of two squares.
16x*-81y® :(4x2 +9y4)(4x2 —9y4)
Now factor the second binomial, which is also the difference of two squares.
= (4x2 +9y4)(2x+3y2)(2x—3y2)



484.

485.

486.

487.

488.

x7T(x-1)(x*+x+1)
First factor out the GCF, x .
x*t—x"= x'7(x3 —1)

Now factor the binomial in the parentheses as the difference of two cubes.

=x‘7(x—1)(x2+x+1)

y (¥ +1)(y+1)(y-1)

First factor out the GCF, y 2

_.-12

yEoy oy (y4—l)

Now factor the binomial in the parentheses as the difference of two squares.

=y(y*+1)(y*-1)

Finally, factor the right-most binomial as the difference of two squares.

=)

216(ab +c*)(a’b* —abc* +c*)
First factor out the GCF, 216.
216a°h*+216¢° =216(a’b’ +c°)
Now factor the binomial in the parentheses as the sum of two cubes.
= 216(ab+c2 )(azb2 —abc? +C4)

125(ab* +2c*)(ab* -2c*)

First factor out the GCF, 125.
125a°b" -500c* =125(a’b" - 4c*)

Now factor the binomial in the parentheses as the difference of two squares.

= 125(ab2 +2¢° )(ab2 —2c3)

b°(a-2)(a*+2a+4)
First factor out the GCF, bS.
a’h®-8b°=b°(a’-8)
Now factor the binomial as the difference of cubes.
=b°(a-2)(a’+2a+4)
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489.

490.

491.

Answers
401-500

492.

493.

3x*(3y+1)(9y* -3y +1)
First factor out the GCF, 3x2.
81x2y®+3x? = 3x2(27y3 +1)
Now factor the binomial as the sum of cubes.
= 3x2(3y+1)(9y2 —3y+1)

4xy(2x-1)(4x* +2x+1)
First factor out the GCF, 4xy.
32x'y—4xy = 4)(y(8x3 —1)

Now factor the binomial as the difference of cubes.
= 4xy(2x—1)(4x*+2x+1)

9b*(a’b+2z)(a'b’ - 2a’bz +4z)
First factor out the GCF, 9b2.
9a°b® +722°b* =9b*(a’b’ +82")

3
Now factor the binomial as the sum of cubes. Remember that (az) =a’

= 9b2(c12b+22)(a4b2 —202bz+4z2)

2x*(x*+9)(x+3)(x-3)
First factor out the GCF, 2x2.
2x°-162x" =2x*(x" -81)
Next, factor the binomial as the difference of squares.
=2x? (x2 +9)(x2 —9)
The last binomial is still the difference of squares and needs to be factored.
=2x*(x”+9)(x+3)(x-3)

(x+1)(x*—x+1)(x-1)(x*+x+1)
Factor the binomial as the difference of squares.
xs—lz(x3+1)(x3—1)
The first binomial is the sum of cubes, and the second binomial is the difference of cubes.
=(x+1)(x* —x+1)(x—1)(x2 +x+1)

The original problem could have been factored as the difference of cubes, but the
resulting trinomial, (x" +xi+ 1), is very difficult to factor.



494.

495.

496.

497.

498.

499.

(y*+2)(y*-2y*+4)(y*-2)(y* +2y* +4)
First factor the binomial as the difference of squares.
y*-64=(y°+8)(y°-8)

The first binomial is the sum of cubes, and the second binomial is the difference of
cubes.

:(yz+2)(y4—2y2+4)(y2—2)(y4+2y2+4)

10x*(a* +10b")(a* ~10b")
First factor out the GCF, 10x%
10a*x” -10006°x* =10x*(a* - 1006*)

Now factor the binomial as the difference of squares.
=10x*(a’ +10b")(a*-10b*)

3x’y*(4x* -2xy +7y*)

The GCF is 3x*y? Divide each term by that factor and place the quotients within
parentheses.

7a’bc(10b° +9abc - 3a’c*)

The GCF is 7a’bc. Divide each term by that factor and place the quotients within
parentheses.

48(x-4)(1-x)

The GCF is 3(x —4). Divide each term by that factor and place the quotients within
brackets.
3(x—4) (x-4)"+2x(x—4)-3x" |
Simplify what’s in the brackets by squaring the binomial and distributing the 2x.
=3(x—4)[ x*-8x+16+2x" —8x—3x" |
=3(x-4)[-16x+16]
Now factor 16 out of the second binomial and multiply it times the lead 3.
=48(x-4)(1-x)

12x*y (5x° —4x'y +3y*)

The GCF is 12x”y. Divide each term by that factor and place the quotients within
parentheses.
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401-500
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500. (x-10)(x+2)

The last terms in the binomials must have a product of -20 and a sum of -8. Use —-10
and 2.

x*-8x-20=(x-10)(x+2)

50’. (x+9)(x+1)

The last terms in the binomials must have a product of 9 and a sum of 10. Use 9 and 1.
All the signs are positive.

x*+10x+9=(x+9)(x+1)

502. (y-8)(y+2)

The last terms in the binomials must have a product of -16 and a sum of —6. Use -8 and 2.
y?-6y—-16=(y-8)(y+2)

505. (z-6)(z+8)

The last terms in the binomials must have a product of —-48 and a sum of 2. Use 8 and -6.
z°+2z-48=(z-6)(z+8)

504. (2x-3)(x+2)

The last terms in the binomials must have a product of -6 and the coefficients of the first
terms must have a product of 2. The sum of the outer and inner products must be 1. An
outer product of 4 and inner product of -3 gives you the sum of 1.

2x*+x-6=(2x-3)(x+2)

505. (3x-4)(x+3)

The last terms in the binomials must have a product of -12 and the coefficients of the
first terms must have a product of 3. The sum of the outer and inner products must be
5. An outer product of 9 and inner product of -4 gives you the sum of 5.

3x*+5x-12=(3x-4)(x+3)

Answers
501-600

506. (3z+4)°

The last terms in the binomials must have a product of 16, and the coefficients of the
first terms must have a product of 9. The sum of the outer and inner products must be
24. Notice that the first and last terms in the trinomial are perfect squares. Watch for a
binomial squared! All the signs are positive.

922424z +16=(32+4)(3z+4)=(3z+4)’



507.

508.

509.

510.

511.

512.
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(4x -5)°

The last terms in the binomials must have a product of 25, and the coefficients of the
first terms must have a product of 16. The sum of the outer and inner products must
be —40. Notice that the first and last terms in the trinomial are perfect squares. Watch
for a binomial squared! Since the middle term is negative, there’s a minus sign in the
binomials.

16x2 —40x +25=(4x-5)(4x-5)=(4x-5)*
(w-64)(w+1)

The last terms in the binomials must have a product of =64 and a sum of —63. Use —64
and 1.

w*-63w-64=(w-64)(w+1)
(4x-5)(x+5)

The last terms in the binomials must have a product of -25 and the coefficients of the
first terms must have a product of 4. The sum of the outer and inner products must be
15. An outer product of 20 and inner product of -5 gives you the sum of 15.

4x*+15x-25=(4x-5)(x+5)
(5x-6)(8x+9)

The last terms in the binomials must have a product of -54 and the coefficients of the
first terms must have a product of 40. The sum of the outer and inner products must
be -3. An outer product of 45 and inner product of —48 gives you the sum of -3.

40x*-3x-54=(5x-6)(8x+9)

Answers
501-600

(8x+5)(2x-3)

The last terms in the binomials must have a product of —-15 and the coefficients of the
first terms must have a product of 16. The sum of the outer and inner products must
be —-14. An outer product of -24 and inner product of 10 gives you the sum of —-14.

16x* —14x-15=(8x+5)(2x-3)

(x*-4)(x" 1)

It’zs often helpful to picture the trinomial as a corresponding quadratic, such as
¥~ =5y +4. The last terms in the binomials must have a product of 4 and a sum of -5.
Use —4 and -1. Start by factoring the quadratic.

=(y-4)(y-1)

And then replace the y’s with the powers of x. Remember that the powers of x in the
factored form will be half the highest power in the original trinomial.
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513.  (y-7)(y*+3)

It’s often helpful to picture the trinomial as a corresponding quadratic, such as
x%—4x-21. The last terms in the binomials must have a product of -21 and a sum of
—-4. Use -7 and 3. Start by factoring the quadratic.

=(x-7)(x+3)

And then replace the x’s with the powers of y. Remember that the powers of y in the
factored form will be half the highest power in the original trinomial.

514.  (y:+5)(y*-5)

It’s often helpful to picture the binomial as a corresponding quadratic, such as z* —25.
Notice that you have the difference of perfect squares, which factors into the sum and
difference of the roots. Start by writing the factorization of the quadratic.

=(z+5)(z-5)
And then replace the z’s with the powers of y. Be careful to use half of the exponent 16

and not take the square root of 16. Just remember that the powers of y in the factored
form will be half the highest power in the original binomial.

515.  (5a*+7b%)(5a* -7b°)

It’s often helpful to picture the binomial as a corresponding quadratic, such as
25z* —49w? Notice that you have the difference of perfect squares, which factors into
the sum and difference of the roots. Start by writing the factorization of the quadratic.

=(5z+7w)(5z-Tw)

Answers
501-600

And then replace the z’s and w’s with the powers of a and b. Remember that the powers
of a and b in the factored form will be half the highest power in the original binomial.

516. (x-6)(x+3)

It's often helpful to picture the trinomial as a corresponding quadratic, such as y? -3y —18.
The last terms in the binomials must have a product of —18 and a sum of -3. Use -6 and 3.
Start by factoring the quadratic.

=(y-6)(y+3)

And then replace the y’s with the powers of x. Remember that the powers of x in the
factored form will be half the highest power in the original trinomial.

517.  (x5+4)(x*+1)

It’s often helpful to picture the trinomial as a corresponding quadratic, such as
¥“+5y+4. The last terms in the binomials must have a product of 4 and a sum of 5.
Use 4 and 1. Start by factoring the quadratic.

=(y+4)(y+1)

And then replace the y’s with the powers of x. Remember that the powers of x in the
factored form will be half the highest power in the original trinomial.



518.

519.

520.

521.

522.
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(5" ~1)(x"* ~2)

It’s often helpful to picture the trinomial as a corresponding quadratic, such as
5y%—11y+2. The last terms in the binomials must have a product of 2 and the coeffi-
cients of the first terms must have a product of 5. The sum of the inner and outer
terms must be —11. Put 5 and -2 as the outer terms. Start by factoring the quadratic.

=(5y-1)(y-2)

And then replace the y’s with the powers of x. Remember that the powers of x in the
1

factored form will be half the highest power in the original trinomial, and half of % is 3

(3x" +4)(2x" - 3)

It’s often helpful to picture the trinomial as a corresponding quadratic, such as 6y* — y —12.
The last terms in the binomials must have a product of —12 and the coefficients of the first
terms must have a product of 6. The difference between the inner and outer terms must
be —1. Use 3 and -3 for the outer terms, and use 4 and 2 for the inner terms. Start by factor-
ing the quadratic.

=(3y+4)(2y-3)

And then replace the y’s with the powers of x. Remember that the powers of x in the
factored form will be half the highest power in the original trinomial.

5(z+3)"

First factor out the GCF, 5.
= 5(22 +6z+ 9)

Answers
501-600

The trinomial in the parentheses is a perfect square.
=5(z+3)(z+3)=5(z+3)*

2x(3x+1)"

First factor out the GCF, 2x.
= 2x(9x2 +6x+ l)

The trinomial in the parentheses is a perfect square.
=2x(3x+1)(3x+1)=2x(3x+1)°

4y(y-3)(y+1)
First factor out the GCF, 4y.
=4y(y*-2y-3)

The trinomial in the parentheses factors into the product of two binomials.
= 4y(y—3)(y+1)
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523. x'(3x-1)(2x+1)

First factor out the GCF, x*.
= x4(6x2 +x—1)
The trinomial in the parentheses factors into the product of two binomials.

=x*(3x-1)(2x+1)

524. x*(x+4)’

First factor out the GCF, x>.

= x3(x2 +8x+16)
The trinomial in the parentheses is a perfect square.

= x*(x+4)(x+4)=x*(x+4)*

525. 6y(4-y)°

First factor out the GCF, 6y.
=6y(16-8y+y’)
The trinomial in the parentheses is a perfect square.

=6y(4-y)(4-y)=6y(4-y)’

526. (w+2)(w-2)(w+3)(w-3)

Answers
501-600

First factor the quadratic-like expression into the product of two binomials.
= (w2 —4)(w2 —9)
Next factor the binomials by writing them as the sum and difference of square roots.
=(w+2)(w-2)(w+3)(w-3)
527. (x-1)(x*+x+1)(x-2)(x*+2x+4)

First factor the quadratic-like trinomial by writing it as the product of two binomials.
= (x3 —8)(x3 —1)

Next factor the binomials as the difference of perfect cubes.
=(x-1)(x*+x+1)(x-2)(x*+2x+4)



528.

529.

530.

531.

532.

5(x+3)°(x+5)(x-2)
First factor out the GCF, 5(x +3)".
=5(x+3)’(x*+3x-10)

Now factor the trinomial.
=5(x+3)’(x+5)(x-2)

2(x+1)(x-2)(2x+1)
First factor out the GCF, 2(x + 1).
=2(x+1)(2x*-3x-2)

Now factor the trinomial.
=2(x+1)(x-2)(2x+1)

(x+9)(x-9)(a+11)(a+2)

First factor out the GCF, (x2 - 81).
=(x*-81)(a*+13a+22)

Now factor the binomial, which is the difference of squares, and the trinomial.
=(x+9)(x-9)(a+11)(a+2)

(x-1)(x*+x+1)(2y-1)(2y +3)
First factor out the GCF, (x3 —1).
=(x3—1)(4y2 +4y—3)

Now factor the binomial as the difference of squares and the trinomial as the product
of two binomials.

=(x—1)(x2+x+1)(2y—1)(2y+3)

10(6y"* +5)(5y"* -3)

First factor out the GCF, 10.
=10(30y"* +7y"* -15)

Now factor the trinomial by writing it as the product of two binomials.
=10(6y"* +5)(5y"*-3)
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Answers
501-600
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533.  6(ym-2)(y"+1)

First factor out the GCF, 6.
=6(y-y"*-2)

Now factor the trinomial by writing it as the product of two binomials. Remember that
the power of the variables in the binomials is half the highest power of the original
trinomial.

-6y -2)(y 41

534.  x*(1-5x)(3-4x)

First factor out the GCF, x . Remember that you factor out the smallest power of the
variable.

=x7(3-19x"+20x*)
Now factor the trinomial in the parentheses.

=x7(1-5x)(3-4x)

535.  xt(ax-1)(3x+2)

First factor out the GCF, x ™. Remember that you factor out the smallest power of the
variable.

= x"‘(l2x2 +5x! —2)
Now factor the trinomial in the parentheses.

=x""(4x-1)(3x+2)

536. (-m0+2

Factor b out of the first two terms, and factor 2 out of the second two terms.
=b(c-3)+2(c-3)

Now the two terms have the binomial GCF of (¢ — 3). Factor it out.
=(-3)b+2)

Answers
501-600

537. (x-ab)(x+yz)
Factor x out of the first two terms, and factor yz out of the second two terms.
=x(x—ab)+yz(x—ab)
Now the two terms have the binomial GCF of (x — ab). Factor it out.

=(x—ab)(x+yz)



538.

539.

540.

541.

542.

(2x-3)(x*+1)

Factor x? out of the first two terms. The second two terms are relatively prime, so their
GCFis 1.

=x’(2x-3)+1(2x-3)
Now the two terms have the binomial GCF of (2x — 3). Factor it out.
=(2x-3)(x?+1)

(z*>+4)(2x-3)
Factor 2x out of the first two terms, and factor -3 out of the second two terms.
=2x(z*+4)-3(z°+4)
Now the two terms have the binomial GCF of (22 + 4). Factor it out.
=(z*+4)(2x-3)

(n'*+2)(n-4)
Factor n out of the first two terms, and factor —4 out of the second two terms.
= n(n”2 +2)—4(n1/2 +2)
Now the two terms have the binomial GCF of (n” 2 +2). Factor it out.
= (n”2 +2)(n—4)

(y"*-3)(y*+2)
Factor y? out of the first two terms, and factor 2 out of the second two terms.
=y* (¥ =3)+2(y"-3)
Now the two terms have the binomial GCF of ( yE - 3). Factor it out.
=(y"*-3)(y*+2)

*x-3@+y-2)
The first two terms have a common factor of 4, the second two terms have a common
factor of y, and the last two terms have a common factor of —z. Factor out the groupings.
=4(x-3) +y(x-3)-z(x-3).

Notice that —z had to be factored out of the last grouping so that the signs of the terms
in the parentheses would be the same as in the other two binomials.

Now the three terms have the binomial GCF of (x — 3). Factor that out.

=x-3)4+y-2)
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501-600
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543.

544.

545.

Answers
501-600

546.

kR+DHDx+y+2)

The first two terms have a common factor of x, the second two terms have a common
factor of y, and the last two terms have a common factor of z. Factor out the groupings.

=x(tk+4) +yk+4) +z(k+4)
Now the three terms have the binomial GCF of (k + 4). Factor that out.
=k+DHx+y+2)

(y*+3)(x+3)(x-4)

The first two terms have a GCF of x2, the second two terms have a GCF of —x, and the
last two terms have a common factor of —-12. Notice that —x and —12 had to be factored
out of the second and last grouping so that the signs of the terms in the parentheses
would be the same as in the first binomial.

= x2(y2 +3)—x(y2 +3)—12(y2 +3)

Now the three terms have the binomial GCF of (y* + 3). Factor that out.
= (yz +3)(x2 —x—12)

The trinomial can be factored and written as the product of two binomials.
=(y*+3)(x+3)(x-4)

(x*=2)(x+1)(2x+1)

The first two terms have a GCF of 2x2, the second two terms have a GCF of 3x, and the
last two terms are relatively prime, so their common factor is 1.

= 2x2(x2 —2)+3x(x2 —2)+1(x2 —2)
Now the three terms have the binomial GCF of (x? - 2). Factor that out.

=(x2 —2)(2)(2 +3x+1)

The trinomial can be factored and written as the product of two binomials.
=(x*-2)(x+1)(2x+1)

(n+3)(m-5)(m+5)

The first two terms have a GCF of m2, and the last two terms have a common factor of -25.
=m*(n+3)-25(n+3)
Now the two terms have the binomial GCF of (n + 3). Factor that out.

=(n+3)(m*-25)

The second binomial is the difference of squares.
=(n+3)(m-5)(m+5)



547.

548.

549.

550.

551.

(x+4)(2x-5)(2x+5)
The first two terms have a GCF of 4x%, and the last two terms have a common factor of —25.
=4x*(x+4)-25(x+4)
Now the two terms have the binomial GCF of (x + 4). Factor that out.
=(x+4)(4x*-25)

The second binomial is the difference of squares.
=(x+4)(2x-5)(2x+5)

Ax(x+7)(x-7)
First factor out the GCF, 4x.
=4x(x*-49)

The binomial is the difference of squares.
=4x(x+7)(x-7)

6x*(x-2)(x*+2x+4)
First factor out the GCF, 6x2.
=6x? (x3 - 8)
The binomial is the difference of cubes.
=6x*(x-2)(x*+2x+4)

(y+2)(y-2)(y-3)(y*+3y+9)

The first two terms have a common factor of y?, and the last two terms have a common
factor of -27.

=y*(y?-4)-27(y*-4)
Now the two terms have a common factor of (32 — 4). Factor that out.
=(v*-4)(»*-27)

The first binomial is the difference of squares, and the second binomial is the differ-
ence of cubes.

=(y+2)(y-2)(y-3)(y*+3y+9)
x(x+2)(x-2)(x+3)(x-3)

First factor out the GCF, x.
= x(x4 —13x? +36)
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Now factor the quadratic-like trinomial by writing it as the product of two binomials.
= x(x2 —4)(x2 —9)

Each of the binomials is the difference of perfect squares.
=x(x+2)(x-2)(x+3)(x-3)

552. (4x+5)(4x-5)(x* +3)

Factor the quadratic-like trinomial by writing it as the product of two binomials.
=(16x-25)(x* +3)

The first binomial is the difference of perfect squares.
= (4x+5)(4x—5)(x3 +3)

553. axt(x-1)(x+1)(x*+1)
First factor out the GCF, 4x2.
=4x? (x4 - 1)
The binomial is the difference of perfect squares.
= 4)(2(x2 —1)()(2 +1)
The left binomial is still the difference of squares.
=4x*(x=1)(x+1)(x*+1)

Answers
501-600

554. (2+3)(2°-32+9)(2-3)(2°+32+9)
The binomial is the difference of perfect squares.
=(z*+27)(z°-27)
The first binomial is the sum of cubes, and the second is the difference of cubes.
=(z+3)(2°-32+9)(2-3)(z°+32+9)

555. (¥ +1)(y*+1)(y+1) (¥ -1)

The binomial is the difference of squares.
=(y*+1)(y*-1)

The second binomial is still the difference of squares.
=(y+)(y*+1)(y*-1)

And the last binomial is still the difference of squares.
:(y“+l)(y2 +1)(y+1)(y—1)
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(b+1)(b-1)(4b+1)(16b> - 4b +1)

The first two terms have a GCF of 64b% the last two terms are relatively prime, so their
GCFis 1.

=64b%(b*~1)+1(b*-1)
Now the GCF of the two terms is the binomial (b2 - 1). Factor it out.
=(b*-1)(646° +1)
The first binomial is the difference of perfect squares, and the second is the sum of

cubes.

=(b+1)(b-1)(4b+1)(16b> —4b+1)

(2+3)(2-3)(32-2)(92" +62+4)

(z2+1)(z+1)(z-1)(z"+4)(z+2)(z-2)

The first two terms have a GCF of 27z3, and the last two terms have a GCF of -8.
=272°(2"-9)-8(2*-9)
Now factor out the GCF, (z2 - 9).
=(2z*-9)(27z°-8)
The first binomial is the difference of squares, and the second binomial is the differ-

ence of cubes.
=(z+3)(z-3)(32-2)(9z” +6z+4)

Answers
501-600

Factor the quadratic-like trinomial.
=(z*-1)(z*-16)

Both of the binomials are the difference of perfect squares.
=(z2+1)(2%-1)(2%+4)(2*-4)

And, finally, the second and last binomials are the difference of squares.
= (zz +1)(z+1)(z—1)(z2 +4)(z+2)(z—2)

x*(x-1)

First factor out the GCF, x3.

= x3(x2 —2x+1)
The trinomial is a perfect square.

=x*(x-1)°
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560. (x-2)'(x+2)
Factor the quadratic-like trinomial by writing it as the product of two binomials.
(5 -4)(x-4)

The binomials can now be factored as the difference of two squares.
=(x-2)(x+2)(x-2)(x+2)
=(x-2)*(x+2)?

561. Yy (y-3)(y*+3y+9)

First factor out the GCF, y°.
=y~ (y*-27)
The binomial is the difference of cubes.

=y (y-3)(y*+3y+9)

562. (x-1)(x+1)(3x+4) [x* +3x+3]

First factor the GCF, (x2 - 1)(3x+ 4)2, from the two terms.
=(x?=1)(3x +4)"[(x*-1)+(3x+4) |

Next, simplify the expression in the brackets.
=(x*-1)(3x+4)"[ x*+3x+3]

Answers
501-600

Finally, factor the first binomial as the difference of two squares.
= (x—l)(x+l)(3x+4)2[x2 +3x+3 ]

563.  [(y+2)(y'-2y+4)][(r-3)(y+3)]y* -y* +17]
First, factor out the GCF, (y*+8)"(y*-9).
=(y7+8) (y*-9)[(v* +8)-(v*-9)]
Now simplify the terms in the brackets.
=(v*+8) (y*-9)[y* -y +17]

Finally, factor the first binomial using the sum of cubes and the second binomial using
the difference of squares.

=[(y+2)(y2—2y+4)}3[(y—3)(y+3)][y3—y2+171



564.

565.

566.

5617.

568.

(z+1)"*(z-1)(z* +z+1)[2° -z -2]

First, factor out the GCF, (z+1)"* (23 - 1).

=(z+1)"(2*-1)[(2°-1)~(z+1) ]

Simplify the terms in the brackets.
=(z+1)1/2(z3 —1)[23 —z—ZJ
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Now factor the second binomial using the difference of cubes.

=(z+1)”2(z—1)(z2+z+1)[z3—z—2]

x[(2x-5)(2x+5)(x+5)(x*-5x+25) |

13

-12

First factor x from each term.

= x(4x" - 25x* +500x* - 3125)

Next, use grouping and factor x® from the first two terms in the parentheses and 125

from the last two terms.

= x[ x*(4x* - 25)+125(4x* - 25) |

Now factor the common factor (4x? — 25) from the two terms in the brackets.

= x[(4x2 —25)()(3 +125)J

Finally, factor the difference of squares and sum of cubes in the brackets.

:x[(2x—5)(2x+5)(x+5)(x2—5x+25)}

Add -7 to each side of the equation.

x + 7 =15
-7 -7
X = 8

Add 3 to each side of the equation.

y — 3 =10
3 3
y = 13

Add -14 to each side of the equation.

z + 14 = 2
-14 -14
z = -12

Answers
501-600
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569.

Add 3 to each side of the equation.

x - 3 = -4
3 3
x = -1

570. -

First add -3x to each side of the equation.

5 + 3 = 3x -1
-3x -3x
2x + 3 = -1
Next, add -3 to each side of the equation.
2x + 3 = -1
-3 -3
2x = —4
Now divide each side of the equation by 2.
2 _ 4
2 2
x = -2

571. 8

First add -3x to each side of the equation.
3x + 9 = 5x -7
-3x -3x
9 = 2x - 7

Next, add 7 to each side of the equation.

Answers
501-600

9 = 2x - 7
7 = 7
16 = 2x
Now divide each side of the equation by 2.
16 _ 2x
2 2
8§ = x

572.

First combine the like terms on each side of the equation.
9y +3=Ty+5
Now add -7y to each side of the equation.
9y + 3 = Ty + 5
-7y -7y
2y + 3 = + 5
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Next add -3 to each side of the equation.

2y + 3 =5
-3 = -3
2y = 2
And now divide each side by 2.
2y _ 2
2 2
y =1

573. 1

First combine the like terms on the left side of the equation.
2z+6=12-4z

Now add 4z to each side of the equation.
2z + 6 = 12 - 4z
1z 4z
6z + 6 = 12

Now add -6 to each side of the equation.
6z + 6 = 12

-6 = -6
6z = 6
Finally, divide each side by 6.
6z _ 6 A
L 22
z =1 e
<15

574. 3

Divide each side of the equation by -8.

8x _ 24
-8 -8
x = -3

575.

DNt

Divide each side of the equation by —4.

—4x _ -2
-4 = 4
= 1
X o= 2

576.

First combine the terms on the left.
-5y =20
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5717.

578.

579.

Answers
501-600

580.

Now divide each side of the equation by 5.

Dy - 20
-5 -5
y = -4
-4
Divide each side of the equation by 3.
-12 _ 3z
3 3
-4 = z
5
Add 4 to each side of the equation.
3x - 4 = 11
4 4
3x = 15
Now divide each side of the equation by 3.
3x _ 15
3 3
x = 5
-1
Add -7 to each side of the equation.
5 + 7 = 2
-7 -7
5x = -5
Now divide each side of the equation by 5.
5x _ =D
5 5
x = -1
-4

Add -7x to each side of the equation.
4 - 3 = Tx + 9

—1x —1x
-3x - 3 = 9
Next add 3 to each side of the equation.
-3x - 3 =9
3 3

-3x = 12



581.

582.

583.

-15

|
[\

And now divide each side by -3.

=3x _ 12
-3 -3
x = -4

Another choice would be to add —4x to each side of the original equation in order to
keep a positive sign on the coefficient. The answer comes out the same, of course.

Add -3x to each side of the equation.
4 + 7 = 3x - 8

-3x -3x
X + 7 = - 8
Now add -7 to each side of the equation.
x + 7 = -8
-7 -7
X = -15

First combine the like terms on the left side of the equation.

5y+14=5+3y
Now add -3y to each side.
5 + 14 = 5 + 3y
-3y -3y
2y + 14 =5
Add -14 to each side.

2y + 14 = 5
-14 -14
2y = -9
And now divide each side by 2.
2y _ 9
2 2
y -3

First combine the like terms on the left side of the equation.

4x+4=3+3x

Now add -3x to each side.
4 + 4 = 3 + 3x
-3x -3x
x + 4

Il
w
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501-600
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584.
585.
586.
%g 5817.
588.

27

32

-10

Add —4 to each side.

x + 4 = 3
-4 -4
X = -1

Multiply each side of the equation by 3.

Z _ 9.
3-3_93

z = 27

Multiply each side of the equation by 6.

w

Wo_ _12.6
G

w = =72

Multiply each side of the equation by —4.

74-% = -8(-4)

w = 32

Multiply each side of the equation by -5.

X = —
75‘; = 10(-5)

X = =50

First add -6 to each side of the equation.

6 - £ = 11

2
—6 —6
_ Y _
5 = 5
Now multiply each side of the equation by -2.
-2 = 5(=2
2(-) - s

X = =10



589.

590.

591.

-16

Chapter 24: Answers

First add -7 to each side of the equation.

§ + 7 = 5
-7 -7

X = —

3 = -2

Now multiply each side of the equation by 3.
X
== 3(-2
3L = 3(=2)
x = -6

First add 3 to each side of the equation.

z —
Z 3 =z + 9
3 3
% = z + 12
Now add -z to each side of the equation. Remember that 1z can be written as %z.
% = z + 12
-z -z
3, =
4% = 12
Now multiply each side of the equation by the reciprocal of —%, which is —%.

4

I

z

£ - o4

= -16

First add —4 to each side of the equation.

4 + 5 =13 -w
—4 —4
w = —
7 = 9 w
Now add w to each side of the equation. Remember that 1w can be written as %w.
w o _ _
> = 9 w
w
3., _
§LU =9

271
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501-600
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Now multiply each side of the equation by the reciprocal of i, which is 2

1z - 3)

w = 6

592. .2

You could add 4 to each side to start, but this time a good choice would be to multiply
every term in the equation by 4 to eliminate the fractions.

A(%x)—4~4:,4(%x]+4~8
5x-16=9x+32
Now add 16 to each side of the equation.
5 - 16 = 9x + 32

16 16
5x = 9x + 48
Now add -9x to each side.
5 = 9x + 48
-9x -9x
—A4x = 48
Now divide each side by —4.
Ax _ 48
A —4
x = -12

593. -

Answers
501-600

U

You could add -1 to each side to start, but this time a good choice would be to multiply
every term in the equation by 2 to eliminate the fractions.

Z( > )+2.1=2-2+Z(§x)

z* Z
5x+2=4+15x
Now add -2 to each side of the equation.
5 + 2 = 4 + 15x
-2 -2
5x = 2 + 15x
Now add -15x to each side.
5 = 2 + 15x
—15x —15x
-10x = 2
Now divide each side by -10.
“A0x 2
=40 -10
- 2 __1
* T 710775
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594.

Multiply each side of the equation by 4. Be sure to distribute the 4 over both terms on

the right.
4(@):4()”2)
A
3x+1=4x+8

Now add -3x to each side of the equation.
3x + 1 = 4x + 8
-3x -3x
1 = x + 8

And now add -8 to each side.

1 = x + 8
-8 -8
-7 = x

595. ¢

First multiply each side of the equation by 4. Be sure to distribute the 4 over both
terms on the left.

4(w—2)=4(M)

A
4w-8=3w-2
=)
Add 8 to each side of the equation. g$
4w - 8 = 3w - 2 25
8 8 g
4w = 3w + 6

Now add -3w to each side.

w = 3w + 6
3w 3w
w = 6

596. 21

First add 1 to each side of the equation.

Xx=3 _ 1 =2

6
1 1
x-3 _
Xe2 = 3
Multiply each side of the equation by 6.

x-3
X=9| - 6.3

5(45°)

x-3 = 18



2 74 Part ll: The Answers

Now add 3 to each side.

x - 3 = 18
3 3
X = 21
597. -5
First add -5 to each side of the equation.
2z+1 _
=3 + 5 = 2
-5 -5
2z+1 _
3 = 3
Multiply each side of the equation by 3.
2z+1
212l = 3(-3
32 = a9
2z+1 = 9
Now add -1 to each side.
2z + 1 = -9
-1 -1
2z = -10
Finally, divide each side by 2.
2z _ -10
09 z 2
g z = -5
L
<H
598. 15

Multiply each side (each term) of the equation by 15, the LCM of 3 and 5, to eliminate
the fractions. Then simplify and combine like terms.

15(4—x—3—x)=15(11)

3 5
%(4—)()—%(3—’()=165
3 B
5(4x)-3(3x)=165
20x—-9x =165
11x =165
Now divide each side of the equation by 11.
Mx _ 165
j%1 11

x = 15



599.

600.

First add -3 to each side of the equation.

X = X
5ot 6 = 3 + 3
-3 -3
X = X
5% 3 = 8

Now multiply each side (all three terms) by 40, the LCM of the denominators, to elimi-
nate the fractions. This could have been done before adding the -3 to each side, but
removing the extra term early simplifies the multiplications later.

ol ) 3= 5)

B
8x+120=5x
Add -8x to each side.
8x + 120 = b5x
—-8x —-8x
120 = -3x
And now divide each side by -3.
40]26 _ 7%()(
3 A3
-40=x

First add 1 to each side of the equation.

2(y+3) _ 5(y-2)
—3 1= =7 +2
1 1
2(y+3) : 5(y—2)
—3 = -7 + 3

Now multiply each term (both sides of the equation) by 21, the LCM of the denomina-
tors, to eliminate the fractions. This could have been done before adding the 1 to each
side, but removing the extra term early simplifies the multiplications later. After multi-
plying by 21, simplify and combine like terms.

14(y+3)=15(y-2)+63
14y +42=15y-30+63
14y +42=15y +33

Now add -33 to each side.
14y + 42 = 15y + 33
-33 -33
14y + 9 = 15y
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Finally, add -14y to each side.

14y + 9 = 15y
-14y = -l4y
9 = y
0601.
First add -3 to each side of the equation.
M + 3 — XTJ’-S + 5
-3 -3
4(x7—2) _ Xé‘g L 9
Now multiply each term (both sides of the equation) by 42, the LCM of the denomina-
tors, to eliminate the fractions. This could have been done before adding the -3 to
each side, but removing the extra term early simplifies the multiplications later. After
multiplying by 42, simplify and add like terms.
64}2(4@(—2}):7 M(x+3j+42,2
7 8
24(x-2)=7(x+3)+84
24x—-48=Tx+21+84
24x—-48 =Tx+105
Now add 48 to each side, and then add -7x to each side.
24x - 48 = T7x + 105
48 48
24x = 7x + 153
= 24x = Tx + 153
SR “Tx  -Ix
§§ 17x = 153
Now divide each side by 17.
Vx _153
v o7
x=9
602. 2

Multiply each side of the equation by 20, the LCM of the three denominators, to elimi-
nate the fractions. After multiplying by 20, simplify and add like terms.

20(£+£+£)=20-19

5 4 2
(o o35

4x+5x+10x =380
19x =380
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003.

604.

605.

60

Now divide each side by 19.

Mx _ 380
19 19
x=20

Multiply each side of the equation by 60, the LCM of the three denominators, to elimi-
nate the fractions. After multiplying by 60, simplify and combine like terms.

Y.Y Y\ g0
60(4+5 6)—6017

15 Y ), e Y1 1w y
= |+ = |- < |=1020
wo{ 7} s0( 5 )" 50( 5
15y+12y-10y =1020
17y =1020
Now divide both sides by 17.
My _ 1020
7 17
y=60

First add the two fractions on the left. They have the same denominator, so you just
find the sum of the numerators.

21 _g
y

Now multiply each side by y, and then divide each side by 9.
Y % =9y =
SR
27=9y Bl
co
27 _8y 7

9 g
3=y

First subtract the two fractions on the left. They have the same denominator, so you
just find the difference of the numerators.

5.4
X

Now multiply each side by x.

5 _1.
)(~7_1 X

5=x
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600. +5

Find the square root of both sides.

Jx% =425

x=15

Technically, you should put the * in front of both radicals, but that would just give you
four different equations with the two answers each repeated. Just don’t forget to use
the + on one side.

607. +11

Find the square root of both sides.

Jx? = +121

x=x=11

Technically, you should put the * in front of both radicals, but that would just give you
four different equations with the two answers each repeated. Just don’t forget to use
the + on one side.

608. +3

First divide both sides of the equation by 3.

By _ 2
3 3
yi=9

Now find the square root of both sides.

N

y=413

Answers
601-700

609.

First divide both sides of the equation by 5.

3z° _ 80
B 5
z2=16

Now find the square root of both sides.

Jz? = +/16

z=14



610. +10
o11. +1
012. J_r%

013.

+
[ ][5

First add 100 to each side of the equation.

n® — 100 = 0
100 100
n’ = 100
Now find the square root of both sides.
Jn? =100
n==10

First add 1 to each side of the equation.
m* -1 =0
1 1
m? =1

Now find the square root of both sides.

Jm? =+

m==1

First add 9 to each side of the equation.
4x* - 9 = 0

9 9
4x? =9
Next divide both sides of the equation by 4.
Ax® _9
4 4
x?= %

Now find the square root of both sides.
T_y [9_.N9
Jx? _J_r\/; =+

x==

)

First add 150 to each side of the equation.

24x* - 150 = 0
150 150
24x* = 150
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Next divide both sides of the equation by 24 and reduce the fraction.
24x* _ 150

24 " 24
2_150 _25
244

Now find the square root of both sides.
24 |25 _ +_‘/2_5
N o

x==

|t

6’4. -3or5

Factor the quadratic into the product of two binomials.
x+3)(x-5-=0

Using the multiplication property of zero, set each binomial equal to 0 and solve for x.
x+3=0,x=-3
x-5=0,x=5

6’5. —4 or-11

Factor the quadratic into the product of two binomials.
+Hy+1D)=0

Using the multiplication property of zero, set each binomial equal to 0 and solve for y.
y+4=0,y=-4
y+11=0,y=-11

6’6. %or -2

Factor the quadratic into the product of two binomials.
2x-3)x+2)=0

Using the multiplication property of zero, set each binomial equal to 0 and solve for x.

Answers
601-700

2x-3-0,x=3
x+2=0,x=-2

6’7. %orl

Factor the quadratic into the product of two binomials.
Bx-5x-1)=0

Using the multiplication property of zero, set each binomial equal to 0 and solve for x.
3x-5=0,x= %
x-1=0,x=1



018.

619.

620.

021].

622.
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3or0
Factor the quadratic by factoring out the common factor, y.
yo-3=0
Using the multiplication property of zero, set each factor equal to 0 and solve for y.
y=0
y-3=0,y=3
7or(
First set the equation equal to 0 by adding -7z to each side.
22-7z=0
Factor the quadratic by factoring out the common factor, z.
z(z-17=0
Using the multiplication property of zero, set each factor equal to 0 and solve for z.
z=0
z-7=0,z=7
—% or 0
Factor the quadratic by factoring out the common factor, x.
x2x+1)=0
Using the multiplication property of zero, set each factor equal to 0 and solve for x. x = 0.
2x+1=0,x=-1
0 or % %%
First set the equation equal to 0 by adding -2y to each side. <3
3y2-2y=0
Factor the quadratic by factoring out the common factor, y.
y@By-2)=0
Using the multiplication property of zero, set each factor equal to 0 and solve for y.
y=0
3y-2-0,y=%

Factor the quadratic into the product of two binomials.
2x-3)(4x+3)=0
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623.

624.

625.

Answers
601-700

626.

Using the multiplication property of zero, set each binomial equal to 0 and solve for x.
2x-3-0,x=3

4x+3=0,x=-3

5% "2
Factor the quadratic into the product of two binomials.
Gx+2)(2x+5)=0
Using the multiplication property of zero, set each binomial equal to 0 and solve for x.
5x+2=0,x=-
2x+5=0,x=-

[N [S2882 1T\

for-}
First factor out the GCF, 2.

2(8x2+2x-1)=0
Now factor the quadratic into the product of two binomials.

2(dx-D2x+1) =0
Using the multiplication property of zero, set each binomial equal to 0 and solve for x.
0. x=1
4x-1=0,x= 4
2+ 1=0,x=-%

You don't set the factor 2 equal to 0, because there is no variable in the factor, and 2 # 0.

-1 or%

First factor out the GCF, 3.
3(2x*-3x-5)=0
Now factor the quadratic into the product of two binomials.
3(x+1D(2x-5)=0
Using the multiplication property of zero, set each binomial equal to 0 and solve for x.
x+1=0,x=-1
2x-5-0,x=2

2
You don't set the factor 3 equal to 0, because there is no variable in the factor, and 3 = 0.

-lor3

First multiply each term by 2; this eliminates the fractions.

1.2 3\_o.
2(§x —x—f)—Z 0

x2-2x-3=0
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Now factor the quadratic into the product of two binomials.
x+DHx=-3)=0

Using the multiplication property of zero, set each binomial equal to 0 and solve for x.
x+1=0,x=-1

x-3=0,x=3
627- %Org

First multiply each term by 6; this eliminates the fractions.

6(x2—1—61x+%):6~0

6x*-11x+4=0
Now factor the quadratic into the product of two binomials.
2x-DBx-49 =0
Using the multiplication property of zero, set each binomial equal to 0 and solve for x.
2x-1=0,x=

SYUENGSIES

3x-4=0,x=

628. 0 or 3

2

First set the equation equal to 0 by adding —%y to each side.
yi- %y =0

Factor the quadratic by factoring out the common factor, y: y( y —%) =0.
Using the multiplication property of zero, set each factor equal to 0. Solve for y.
y=0

Answers
601-700

629. 0 or 16

First set the equation equal to 0 by adding —4x to each side.
1 2 _
Y 4x=0
Next, multiply both sides of the equation by 4.
1.2 _ 4.
4(Zx —4x) =40
x2-16x=0
Factor the quadratic by factoring out the common factor, x.
x(x-16)=0
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Using the multiplication property of zero, set each factor equal to 0 and solve for x.
x=0
x-16=0,x=16

63 0. 1 or-4

Using the standard form of the quadratic equation, ax? + bx + ¢ = 0, identify a, b, and c.
a=1,b=3,c=-4
Substitute these values into the quadratic formula and simplify.

o —b++b%—4ac

2a

—3+.[37-4(1)(—4)
2(1)

_-3+,9-(-16)
S e
_-3+0+16

=T 2

X =

You could also have solved this problem using factoring.

63’. 6 or 2

Using the standard form of the quadratic equation, ax? + bx + ¢ = 0, identify a, b, and c.
a=1,b=-8,c=12
Substitute these values into the quadratic formula and simplify.

o —b++b%—4ac

Answers
601-700

2a
_=(-8)£(-8)" -4(1)(12)
e 2(1)
_ 8+.64-48
B 2
_8+./16
-2
_8+4
-2
_8+4 12 _
Sox-—2 =5 =6
-4_4_
OYX—T—z—Z

You could also have solved this problem using factoring.
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632. % or —2

Using the standard form of the quadratic equation, ax? + bx + ¢ = 0, identify a, b, and c.
a=2,b=1,c=-6
Substitute these values into the quadratic formula and simplify.

o —b++/b%—4ac

2a

~1+ 17— 4(2)(-6)

2(2)

=—1J_r,/1—(—48)

7]
_ —1+/1+48
= 7]

_—1+49
T 1

-1£7

T4

X =

So x = _117 =

_-1-7_-8__
orx=—p—=—4= 2

3
2

o

You could also have solved this problem using factoring.

633. Lot

Using the standard form of the quadratic equation, ax? + bx + ¢ = 0, identify q, b, and c.
a=10,b=13,c=4

Substitute these values into the quadratic formula and simplify.

Ec
_ —b+b®—4ac oR
Xx=—Yr =gl
2a 2F
> <3
 -13+,/137-4(10)(4)
= 2(10)
13+ .[169—(160)
- 20
_-13+9
N 20
_ 1313
20

1343 _-10_ 1
SoxX=—50"=50 =3
_13-3_-16_ 4

OrX==—"56 -20 5

You could also have solved this problem using factoring.
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634.

2

Using the standard form of the quadratic equation, ax? + bx + ¢ = 0, identify a, b, and c.
a=1,b=-3,c=-1

Substitute these values into the quadratic formula and simplify.

o —b++/b?—4ac
2a
)30

635. 54T

Using the standard form of the quadratic equation, ax? + bx + ¢ = 0, identify q, b, and c.
a=1,b=5c=2

Substitute these values into the quadratic formula and simplify.

o —b++b%—4ac
N 2a
] 5+ 57-4(1)(2)
~ X =
B 2(1)
<3 _ 5+.25-8
- 2
_ 5+ 17
- 2
Sox:%
Orxzﬁ

636. 11

4

Using the standard form of the quadratic equation, ax? + bx + ¢ = 0, identify q, b, and c.
a=2,b=-1,c=-5
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637.

638.

2+

Substitute these values into the quadratic formula and simplify.

Yo —b++/b%—4ac
2a
—(-1)£4(-1)"-4(2)(-5)
2(2)

X =

V4

2

-+

&

Using the standard form of the quadratic equation, ax? + bx + ¢ = 0, identify a, b, and c.
a=2,b=-4,c=-5
Substitute these values into the quadratic formula and simplify.
o —b++/b?—4ac
- 2a
2
—(—4)£(-4) -4(2)(-5)
2(2)
4+ /16 —(-40)
4
_4+416+40
- 4

4+./56
4

A+ 414 4+2J14
T4 T 1

_A£214 2414
2/4 - 2

You can’t reduce the fraction any further, because the radical term doesn’t have a
factor of 2 in the front as a multiplier.

2+./14
2

2-14
2

X =

Answers
601-700

Sox=

or x =

Using the standard form of the quadratic equation, ax? + bx + ¢ = 0, identify a, b, and c.
a=3,b=6,c=1
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Substitute these values into the quadratic formula and simplify.

o —b++/b%—4ac

2a

_—6+436-12
B 6

_—6+24
- 6

_—6+v4-6 _ 6126
6 6
_8+2J6 _3+J6
= 7 ===3
You can’t reduce the fraction any further, because the radical term doesn’t have a
factor of 3 in the front as a multiplier.

So x = _SJ?:\/E_;
or x = _35‘/6

Using the standard form of the quadratic equation, ax? + bx + ¢ = 0, identify a, b, and c.
a=1,b=-7,c=-17

Substitute these values into the quadratic formula and simplify.

x_—bi\/b2—4ac
- 2a
—(=7)+(=7)" = 4(1)(-17)
X =
ne 2(1)
oR
= 7+./49-(-68)
25 =
<3 2
_7+J49+68
- 2
7+ J117
B 2
_7+913 _7£313
- 2 -2
Sox=77+?;/§
orx=7_32\/1_3

640. A0

Using the standard form of the quadratic equation, ax? + bx + ¢ = 0, identify a, b, and c.

a=2,b=8,¢c=3
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Substitute these values into the quadratic formula and simplify.

Yo —b++/b%—4ac

2a
-8+.,/87-4(2)(3)
2(2)
_-8+64-24
- Z!

_ —8+.40

T 4

_ -8+4-10 _-8£2.10
- 4 T4

_—'8+2J10 _ -4+10
2/4 - 2

You can’t reduce the fraction any further, because the radical term doesn’t have a
factor of 2 in the front as a multiplier.

X =

Sox=ﬂ
Orx:%

Using the standard form of the quadratic equation, ax? + bx + ¢ = 0, identify a, b, and c.
a=1,b=-12,c=9

Substitute these values into the quadratic formula and simplify.

o —b++/b*—4ac
- 2a
—(-12)£4(-12)* - 4(1)(9)
X =
2(1) 1=
_12+./144-36 4
2 £
_12+.08 7
-T2

124363 _ 12463
=T 2 T 2

=%:6i3\/§

Sox=6+33
orx=6-3J3

642. 4 or -6

First add 24 to each side of the equation.
X2 +2x=24
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Now find half of the coefficient of x, 1, and square it — which is still 1. Add that to each
side of the equation.

X +2x+1=24+1=25

Now you can factor the trinomial on the left, writing it as the square of a binomial.
(x+1)?=25

Take the square root of both sides.

(x+1)* =+25

Technically, you should use a + in front of the radical on the left, also, but that would
just give you four different equations — two of which are repeats. Having the + on the
right gives you the two answers you need.

Simplifying the equation, you get
x+1=45
Add -1 to each side to get the two answers.
x==-1+5=4
orx=-1-5=-6
643. % or -8

First divide each term by 2 so that you have a coefficient of 1 on the x? term.

x*+ 7x 20=0
Now add 20 to each side of the equation.
L1
tyx= 20
Next find half of the coefficient of x, which is % % 141, and square it — which gives
e you 11261 Add that to each side of the equation.
56
O
2 x2+ Uy 1219, 121
== 2 16 16
b _ 320,121
~ 16 16
11,121 _ 441
BVERRTIE T
Now you can factor the trinomial on the left, writing it as the square of a binomial.
11 441
(“ T) =16

Notice that the second term in the binomial is the same as the “half of” that was found
in an earlier step.

Take the square root of both sides.

11\* _, [441
\j(“?) =*\16
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Technically, you should use a * in front of the radical on the left, also, but that would
just give you four different equations — two of which are repeats. Having the *+ on the
right gives you the two answers you need.

Simplifying the equation, you get

11_.21
x+?—i4
Add —% to each side to get the two answers.
-_11,21_10_5
L T R S
__11_21_-32_
orx=—"p—F=—y== 8

First add -2 to each side of the equation.
X% —4x=-2

Now find half of the coefficient of x, -2, and square it — which is 4. Add that to each side
of the equation.

X2—4x+4=-2+4=2
Now you can factor the trinomial on the left, writing it as the square of a binomial.
(x-2)2=2

Take the square root of both sides.

Jx=2) =+2

Technically, you should use a * in front of the radical on the left, also, but that would
just give you four different equations — two of which are repeats. Having the + on the
right gives you the two answers you need.

Simplifying the equation, you get

x-2=%2 §§
=
Add 2 to each side to get the two answers. 25
<©
x=2+2
orx=2-2

First add 9 to each side of the equation.
xX2-12x=9

Now find half of the coefficient of x, -6, and square it — which is 36. Add that to each
side of the equation.

xX?-12x+36=9+36=45
Now you can factor the trinomial on the left, writing it as the square of a binomial.
(x-6)?=45
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Take the square root of both sides.
J(x=6)" =+45 =+/9-5 = +3.5

Technically, you should use a + in front of the radical on the left, also, but that would
just give you four different equations — two of which are repeats. Having the + on the
right gives you the two answers you need.

Simplifying the equation, you get
x-6=135

Add 6 to each side to get the two answers.
x=6+35
or x=6-35

0406. 3i

Using the rule for a product under a radical, =9 can be written ,/9(~1) = 9v~1 = 3J-1.
Since V=1 =, the radical v-9 = 3i.

047. 5i

Using the rule for a product under a radical, /~25 can be written ,/25(-1) = v/25/~1 = 5J~1.
Since +/~1 =, the radical v-25 =5i.

048. 4-6i

Using the rule for a product under a radical, /-36 can be written ,/36(-1) = +/36/~1 = 6/~1.
Since +/—1 =i, the expression 4—~36 = 4 6i.

649. .7

Using the rule for a product under a radical, v—49 can be written ,/49(~1) = \4A9J~1 = 7J~1.
Since /-1 =i, the expression —5+~49 = -5+7i.

650. —2+2i3

Using the rule for a product under a radical, v-12 can be written
J12(-1) = J4-3(-1) = V43~T = 2{/3V-1. Since V=1 =, the expression
—2+~-12 =-2+2i/3.

Even though the format is technically a + bi, with the i at the end, it’s usually a better
idea to put the i in front of the radical.

651. 3-3i3

Using the rule for a product under a radical, +—27 can be written
J27(-1) =/9-3(-1) =93+~1 =33 V~1. Since V-1 =, the expression

3-+-27=3-3i\3. Even though the format is technically a + bi, with the i
at the end, it’s usually a better idea to put the i in front of the radical.

Answers
601-700
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652. _2+10iV2

Using the rule for a product under a radical, v-200 can be written

J200(-1) =/100-2(-1) = VI00 V2 V=1 = 1042 V1. Since v~1 = i, the expression
—2++/~200 = -2+10i~/2. Even though the format is technically a + bi, with the i
at the end, it’s usually a better idea to put the i in front of the radical.

653. 4-5i3

Using the rule for a product under a radical, v-75 can be written

J15(-1) = /25-3(-1) =253 V-1 = 5\3+~1. Since V-1 =, the expression
4-./-75 = 4-5i/3. Even though the format is technically a + bi, with the i
at the end, it’s usually a better idea to put the i in front of the radical.

654. 2+ 2

Using the standard form of the quadratic equation, ax? + bx + ¢ = 0, identify q, b, and c.
a=1,b=4,c=8

Substitute these values into the quadratic formula and simplify.

o —b++/b%—4ac

2a
4= [ 4(1)(8)
= 2(1)
_—4+16-32

2

Answers
601-700

Using the standard form of the quadratic equation, ax? + bx + ¢ = 0, identify q, b, and c.
a=1,b=1,¢c=25

Substitute these values into the quadratic formula and simplify.

o —b++/b%—4ac

2a

~1+ fi2-4(1)(25)
2(1)
_—1+=100
2

14799
=7 2

_ —1+3iJ11
= 2

X =
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65 6. 3 or 1 positive, 1 negative

Counting the number of possible positive real roots:

The sign changes from positive to negative to positive to negative. That’s three
changes, so there could be as many as three positive real roots. If there aren’t three,
then there is one.

Counting the number of possible negative real roots:

Replacing each x with —x in the equation, and simplifying, you have x* + 3x® + 2x* + 4x -9 =
0. There is one sign change, so there is one negative real root.

65 7. 2 or 0 positive, 3 or 1 negative

Counting the number of possible positive real roots:

The sign changes from positive to negative to positive. That’s two changes, so there
could be as many as two positive real roots. If there aren’t two, then there are none.

Counting the number of possible negative real roots:

Replacing each x with —x in the equation, and simplifying, you have -x° + x* —4x + 1 = 0.
There are three sign changes, so there are either three negative real roots, or if not
three, there is one.

65 8. 3 or 1 positive, 1 negative

Counting the number of possible positive real roots:

The sign changes from positive to negative to positive to negative. That’s three changes,
so there could be as many as three positive real roots; if not three, then there is one.

Counting the number of possible negative real roots: Replacing each x with —x in the
equation, and simplifying, you have 5x* + 3x° — 6x — 2 = 0. There is one sign change, so
there is one negative real root.

Answers
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65 9. 4 or 2 or 0 positive, 0 negative

Counting the number of possible positive real roots:

The sign changes from positive to negative to positive to negative to positive. That’s
four changes, so there could be as many as four positive real roots; if not four, then
there are 2 or none.

Counting the number of possible negative real roots:

Replacing each x with —x in the equation, and simplifying, you have x5 + x* + 33 + 6x% + x +
9 = 0. There are no sign changes, so there are no negative real roots.

060. +1,+2, +4, +8

The divisors of the constant term are:
+1, £2, +4, 8.

The lead coefficient is 1, so there are no additional possibilities.



001.

0062.

063.

0064.

+1,+2,+4,+ 2

+1,43,+1 J_r%,i

+1,42,43,46,+ 2,22 43 4+ 8

5°°5'"5’
The divisors of the constant term are:
*1, £2, £3, £6.
The lead coefficient is 5, and its divisors are:
+1,45
Dividing the factors of 6 by 1 makes no change, but dividing the factors of 6 by 5 adds

eight more possible roots.

1
2

The divisors of the constant term are:
+1, +2, +4.

The lead coefficient is 2, and its divisors are:
+1, +2

Dividing the factors of 4 by 1 makes no change, but dividing the factors of 4 by 2 adds
two more possible roots. (Divisions that result in a number already listed are not
included.)

2 g

The divisors of the constant term are:
+1, +3.

The lead coefficient is 6, and its divisors are:
+1, £2, £3, +6

Dividing the factors of 3 by 1 makes no change, but dividing the factors of 3 by each of
the other factors of 6 adds eight more possible roots. (Divisions that result in a
number already listed are not included.)

Using synthetic division: -2

201 -3 2 24
2 -2 0
1 -1 0 24

The remainder is not 0, so 2 is not a root.
2|1 -3 2 24
-2 10 -24
1 512 0
The remainder is 0, so -2 is a root.
3] 1 -3 2 24
3 0 6
1 0 2 30

Chapter 24: Answers 2 9 5

Answers
601-700
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The remainder is not 0, so 3 is not a root.

41 -3 2 24
4 4 24
1 1 6 48

The remainder is not 0, so 4 is not a root.

0065. Using synthetic division: 3

11 -5 3 8 3
1 4 -1 7
1 4 -1 7 10
The remainder is not 0, so 1 is not a root.
-1 1 -5 3 8 3
-1 6 9 1
1 69 -1 4
The remainder is not 0, so -1 is not a root.
3] 1 5 3 8 3
3 6 -9 -3
1 -2 -3 -1 0

The remainder is 0, so 3 is a root.
3] 1 -5 3 8 3

-3 24 -81 219

1 -8 27 -73 222

The remainder is not 0, so =3 is not a root.

666. Using synthetic division: 1

11 -4 -3 0 4 2
1 -3 6 -6 -2
1 -3 6 -6 -2 0
The remainder is 0, so 1 is a root.
-111 -4 -3 0 4 2
-1 5 -2 2 -6
1 5 2 -2 6 -4
The remainder is not 0, so -1 is not a root.
211 4 -3 0 4 2
2 -4 -14 -28 -48
1 -2 -7 -14 -24 -46
The remainder is not 0, so 2 is not a root.
-2/ 1 4 -3 0 4 2
-2 12 -18 36 -80
1 6 9 -18 40 -78

The remainder is not 0, so -2 is not a root.

Answers
601-700
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068.
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Using synthetic division: 1

+2,-3

1,45

11 -1010 -2 1

1 001 1 -1

1 0 011 -1 0
The remainder is 0, so 1 is a root.
-1 1 -10 1 0 -2

-1 2 -2 1 -1 3

1 -2 2 -11 -3 4

The remainder is not 0, so -1 is not a root.

Looking at sign changes, you see that there’s 1 possible positive real root and 2 or 0
possible negative real roots. Checking for rational roots, you see that the factors of 12
are =1, £2, £3, +4, +6, £12. Lots of possibilities.
Using synthetic division, and checking to see if 2 is a solution,
21 3 4 -12
2 10 12
15 6 0

The remainder is 0, so 2 must be a root.

Now, using the numbers in the bottom row, write the quotient (the result of the
division).

You get x? + 5x + 6 = 0, which factors into (x + 2)(x + 3) = 0. The solutions from that fac-
torization are x = -2 or x = -3. So the two roots of the original polynomial are +2 or -3.

Another way to solve this equation is to apply grouping to the original cubic polynomial:

X3+ 32— dx— 12 i

EQ
= X2(x + 3) —4(x + 3) =7
- (B -4) 53

(DX -2D)(x+2)=0

Then, setting each factor equal to 0, you get the same three roots.

Looking at sign changes, you see that there are 2 or 0 possible positive real roots and
1 possible negative real root. Checking for rational roots, you see that the factors of 25
are *1, 15, +25.
Using synthetic division, and checking to see if 1 is a solution,
1] 1 -1 -25 25
1 0 -25
1 0 =25 0

The remainder is 0, so 1 must be a root.
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Now, using the numbers in the bottom row, write the quotient (the result of the division).
You get x? - 25 = 0, which factors into (x + 5)(x - 5) = 0. The solutions from that factoriza-
tion are x = -5 or x = 5. So the three roots of the original polynomial are 1, -5, or 5.

Another way to solve this equation is to apply grouping to the original cubic polynomial:

X2 = x%—=25x + 25
=x2(x-1)-25(x-1)
- (x- D2 -25)

=(x=Dx=5)(x+5)=0

Then, setting each factor equal to 0, you get the same three roots.

670. —2,-3,1

Looking at sign changes, you see that there’s 1 possible positive real root and 2 or 0
possible negative real roots. Checking for rational roots, you see that the factors of 6
are £1, £2, +3, 6.
Using synthetic division, and checking to see if -2 is a solution,
=21 4 1 -6
-2 -4 6
1 2 3 0

The remainder is 0, so -2 must be a root.

Now, using the numbers in the bottom row, write the quotient (the result of the division).
You get x% + 2x — 3 = 0, which factors into (x + 3)(x — 1) = 0. The solutions from that factor-
ization are x = -3 or x = 1. So the three roots of the original polynomial are -2, -3, or 1.

o71. 1,4, 6

Looking at sign changes, you see that there’s 1 possible positive real root and 2 or 0 possi-

= ble negative real roots. Checking for rational roots, you see that the factors of 24 are +1, £2,
ng 13, +4, 16, £8, £12, or £24. That’s quite a few to choose from when checking for roots.
(2]
=3 Using synthetic division, and checking to see if -1 is a solution,
-1 1 -1 -26 -24
-1 2 24
1 -2 =24 0

The remainder is 0, so —1 must be a root.

Now, using the numbers in the bottom row, write the quotient (the result of the division).
You get x% - 2x — 24 = 0, which factors into (x + 4)(x — 6) = 0. The solutions from that factor-
ization are x = —4 or x = 6. So the three roots of the original polynomial are -1, -4, or 6.

672. 3

With one sign change, you’ll find only one positive real root and one negative real root.
The possible roots are £1, £3, £9, £27, or £81. Since the polynomial is the difference of
two perfect squares, the most efficient way of solving this is to factor the polynomial.

X =81=02+9)(-9) = (0 + 9(x+ 3)(x=3) = 0.



673.

674.

675.
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The first binomial doesn’t factor any more, and, when you set it equal to 0, you don’t
get any real roots. The second two factors give you x = -3 and x = 3.

+2
With one sign change, you’ll find only one positive real root and one negative real root.
The possible roots are 1, £2, +4, +8, +16, +32, or +64. Since the polynomial is the differ-
ence of two perfect squares, the most efficient way of solving this is to factor the
polynomial.
x5 —64 = (3 + 8)(x® - 8).
The two binomials are both factorable — one as the sum of cubes and the other as the
difference of cubes.
=(x+ 2P =2x+ Dx-2)C2 + 2x+4) = 0.
The two binomials give you roots of x = -2 and x = 2. The two trinomials don’t factor,
and, even using the quadratic formula, you won’t find any real roots.
1,-4,-14
Looking at sign changes, you see that there’s 1 possible positive real root and 2 or 0
possible negative real roots. Checking for rational roots, you see that the factors of 16
are =1, £2, +4, £8, or +16.
Using synthetic division, and checking to see if 1 is a solution,
11 17 8 -16
1 8 16
1 8 16 0
The remainder is 0, so 1 must be a root.
Now, using the numbers in the bottom row, write the quotient (the result of the divi-
sion). You get x2 + 8x + 16 = 0, which factors into (x + 4)(x + 4) = 0; it’s a perfect square
trinomial. The solutions from that factorization are x = -4 twice. So the three roots of e
. . =]
the original polynomial are 1, -4, and —4. q;"IT
D e
co
<o
2,2,5

Looking at sign changes, you see that there are 3 or 1 possible positive real roots and 0
possible negative real roots. Checking for rational roots, you see that the factors of 20
are 1, £2, +4, +5, +10, or £20.
Using synthetic division, and checking to see if 2 is a solution,
21 -9 24 -20
2 -14 20
1 -7 10 0

The remainder is 0, so 2 must be a root.

Now, using the numbers in the bottom row, write the quotient (the result of the divi-
sion). You get x2 — 7x + 10 = 0, which factors into (x — 2)(x — 5) = 0. The solutions from
that factorization are x = 2 or x = 5. So the three roots of the original polynomial are 2,
2, and 5.
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076. 1,6

With two sign changes, there are either 2 or 0 positive real roots and 2 or 0 negative real
roots. The possible rational roots are £1, £2, £3, +4, +6, +9, +12, +18, or £36. That’s quite a
large number of roots to choose from if using synthetic division. But, since the polynomial
is quadratic-like, the most efficient way of solving this is to factor the polynomial.

x4 =37x2+36 = (- 1)(x*-36) = 0.
Each of the binomials factors as the difference of squares.
=(x+Dx-Dx+6)(x-6)=0

So there are two positive and two negative roots: =1 or £6.

077. 3,8

With two sign changes, there are either 2 or 0 positive real roots and 2 or 0 negative
real roots. The possible rational roots are *1, £2, £3, +4, +6, £8, £9, £12, £16, 18, +24,
132, £36, £48, £64, +72, £96, £144, £192, £288, or +576. That’s huge - especially when
making choices using synthetic division. But, since the polynomial is quadratic-like, the
most efficient way of solving this is to factor the polynomial.

x4 =73x%+ 576 = (x® - 9)(x2 - 64) = 0.
Each of the binomials factors as the difference of squares.
=x+Dx-Dx+8)(x-8 =0

So there are two positive and two negative roots: +3 or £8.

078. 2,4,-1,-1

Looking at sign changes, you see that there are 2 or 0 possible positive real roots and 2
or 0 possible negative real roots. Checking for rational roots, you see that the factors
of 8 are 1, 2, +4, or 8.
Using synthetic division, and checking to see if 2 is a solution,
211 -4 -3 10 8
2 -4 -14 -8
1 -2 -7 4 0

The remainder is 0, so 2 must be a root.

Answers
601-700

The quotient is represented in the bottom row and can be written as x® — 2x* - 7x -4 = 0.
Now look for rational roots of this polynomial by checking the factors of 4. Trying the

number 4,
4 1 -2 -7 4
4 8 4
1 2 1 0

The remainder is 0, so 4 must be a root.



679.

680.
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The quotient can be written as x* + 2x + 1 = 0 which factors into (x + 1)? = 0. This gives
you the two identical roots x = -1 and x = -1. So, putting all the roots together, you
havex=2,x=4,x=-1,orx=-1.

You get the same final answers if you make choices for roots in different orders. Just
keep using the quotients from the choices that work to make the work simpler.

0,-1,-2,-2,6

I+

NI

First factor out an x.
XA =x3-22x2-44x-24) =0

Now, checking signs, there’s only 1 positive real root and 3 or 1 negative real roots.
Looking at the constant term, 24, you have possible rational roots of £1, +2, 3, +4, £6,
18, £12, or £24. Using synthetic division and checking to see if -1 is a root:

-1 1 -1 -22 —44 -24
-1 2 20 24
1 2 20 24 0

The remainder is 0, so -1 must be a root.

The quotient is x® — 2x% — 20x - 24, so the choices for possible rational roots stays the
same. Now trying -2,

2] 1 -2 -20 -24
2 8 24
1 4 -12 0

The remainder is 0, so -2 must be a root.

The quotient factors: x? — 4x — 12 = (x - 6)(x + 2) = 0, providing roots of 6 and -2. So the
five roots are: 0, -1, -2, 6, and —-2. Notice that the 0 must be included and that the -2 is
a double root.

Looking at the sign changes, you see that there are 2 or 0 positive real roots and 1 neg-
ative real root. The constant is 9, so possible rational roots are +1, £3, and £9. Twelve
other possibilities for rational roots come from dividing the divisors of 9 by the divisors

41 :3.9.,1.3.9
Of4'i§7i§7i§yi2yiz,iz

Using synthetic division and checking to see if 1 is a root:
1 4 9 4 9
4 -5 -9
4 -5 -9 0

The remainder is 0, so 1 must be a root.

Answers
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Factoring the polynomial representing the quotient, 4x>2-5x -9 = (4x-9)(x + 1) = 0.
The roots are % and -1.
So the three roots are +1 or %
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An easier way of solving this problem is to recognize that the original polynomial can
be factored using grouping.

43 -9x% —4x + 9

- X(4x-9) - 1(4x-9)

- ([x-9)(=1)

- (Ax=9)(x=Dx+1)=0

You get the same roots when you set the individual factors equal to 0.

681. -3,

I+
N|w

Looking at the sign changes, you see that there is 1 positive real root and 2 or 0 nega-
tive real roots. The constant is 27, so possible rational roots are £1, £3, 9, and £27.
Even more possibilities for rational roots come from dividing the divisors of 27 by the
- 41 4349,27,1,3,9,27
divisors of4.i2,iz,iz,i 5 ,i4,i4,i4,i 7
Using synthetic division and checking to see if -3 is a root:
-3 4 12 -9 -27
-12 0 27
4 0 -9 0

The remainder is 0, so -3 must be a root.
Factoring the polynomial representing the quotient, 4x* -9 = (2x - 3)(2x + 3) = 0. The
roots are i% So the roots are -3 or J_r%.

An easier way of solving this problem is to recognize that the original polynomial can
be factored using grouping.

43 + 1262 - 9x - 27
=4x%(x +3) - 9(x + 3)
=(x+3)(4x*-9)
=(x+3)2x-3H2x+3)=0
You get the same roots when you set the individual factors equal to 0.

682. 0,+1,1 3

79

Answers
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First factor out an x.
x(2x* + 5x° =5x2=5x+3) =0

Now, checking signs, there are 2 or 0 possible positive real roots and 2 or 0 negative
real roots. Looking at the constant term, 3, you have possible rational roots of +1 or £3.
The other possibilities come from dividing the first possibilities by 2, the coefficient of

the lead term, giving you the additional possible roots of i%,i%
Using synthetic division and checking to see if 1 is a root:
1 25 -5 -5 3
2 7 2 -3
27 2 3 0
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The remainder is 0, so 1 must be a root.
Using the quotient and trying -1 this time:
-1 2 7 2 -3
-2 -5 3
2 5 -3 0

The remainder is 0, so -1 must be a root.

Now, factoring the polynomial formed from the quotient: 2x? + 5x -3 = 2x-1)(x+3) =0

Solving for x gives you the roots of 1or-3. S0 the roots, including the 0 from factoring
1

= or -3.

out x at the beginning, are: 0, £1

Looking at the sign changes, you see that there are 2 or 0 positive real roots and 2 or 0
negative real roots. The constant is 50, so possible rational roots are +1, +2, +5, 10,
+25, and £50. Even more possibilities for rational roots come from dividing the divisors
414245410 .25 50
of 50 by3.i3,i3,13,i 3 x 3 ,x 3
Using synthetic division and checking to see if 5 is a root:
5/ 3 -5 =77 125 50
15 50 -135 -50
3 10 =27 -10 O

The remainder is 0, so 5 must be a root.

Using the quotient and trying -5 this time:
=5 3 10 -27 -10
-15 25 10
3 5 -2 0

The remainder is 0, so -5 must be a root.

The quadratic representing the quotient can be factored: 3x>-5x-2 = 3x + )(x-2) = 0.
This gives the last two roots: ~Lor2. sothe roots are 15, ~Lora

3 3
57
684- 2,_3,192

Looking at the sign changes, you see that there are 3 or 1 positive real roots and 1 neg-
ative real root. The constant is 210, so possible rational roots are +1, +2, £3, £5, £6, 17,
+10, £14, £15, £21, +30, 35, 42, £70, +105, and +210. Whew. And that doesn’t even
include the possibilities for fractional roots. Rather than list all the possibilities formed
by dividing the current list by 2, 4, or 8, let’s hope that we can find enough integer
roots first. Using synthetic division and checking to see if 2 is a root:

2] 8 -30 -51 263 -210
16 -28 -158 210
8 -14 -79 105 0

Answers
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Wonderful. Now, using the quotient and trying -3 this time:
-3 8 -14 -79 105
-24 114 -105
8§ -38 35 0

The quadratic represented by the quotient, 8x2 — 38x + 35 can be factored into

(4x -5)(2x - 7). If you had tried 701 % in the synthetic division, they would have

come out as roots. But the factoring is so much easier than trying a lot of fractions.
51
402

The four roots (three positive and one negative) are: 2,—-3

685- 1a1’19_2’%

Looking at the sign changes, you see that there are 4, 2, or 0 positive real roots and 1
negative real root. The constant is 2, so possible rational roots are £1, £2.

A few more possibilities for rational roots come from dividing the divisors of 2 by 5:
i%,i%. Using synthetic division and checking to see if 1 is a root:
11 5 -6 -14 28 -15 2
5 -1 -15 13 -2
5 -1 -15 13 -2 0

That was so easy to compute that it warrants trying the number 1 again with the
quotient.

1] 5 -1 -15 13 -2
5 4 -11 2
5 4 -11 2 0
Okay — one more time with the number 1 and the new quotient.
1] 5 4 -11 2
5 9 =2
59 -2 0
The quotient is finally down to three terms and can be written as 5x® + 9x -2, which factors

into (5x — 1)(x + 2), giving you roots of % and -2. So the five roots are 1, 1, 1, % and -2.

Answers
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Square both sides of the equation to remove the radical.

(Vx+2) =42
x+2=16

Add -2 to each side of the equation to solve for x.
x + 2 =16
-2 -2
X = 14




0817.

688.

Check to be sure the solution isn’t extraneous by substituting the answer back into the
original equation.

JAT2 24

J6 =4
4=4

The solution is x = 14.
y=-7

Square both sides of the equation to remove the radical.

(7)o

2-y=9
Add -2 to each side of the equation.
2 -y =9
-2 -2
Now divide each side by -1 to solve for y.
y_1
-1 -1
y=-1

Check to be sure the solution isn’t extraneous by substituting the answer back into the
original equation.

2-(7)=3
Z+7=3
923
3=3

The solution is y = -7.

z=13

Square both sides of the equation to remove the radical.

)

z*+7=16
Add -7 to each side of the equation.
z2 + 7T = 16
-7 -7

z = 9
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Now take the square root of both sides.

JzP=+9
z=23

Technically, you should have the + on both sides - in front of both radicals. But, since
that just gives you repeats of the same answers, you only need put the = on one side.

Check to be sure one or both of the solutions aren’t extraneous by substituting the
answers back into the original equation.

First check z = 3.
B4
P74

JT6=4
4=4

That solution is okay. Now check z = -3.
J=3)%+724
PT7=4

J6=4
4=4

Using the order of operations correctly shows you that the -3 also works.

The solutions are z = +3.

68 9. x=16
Square both sides of the equation to remove the radical.

(x/x2—11)2:52

nS
oR
Bk x2-11=25
<3
Add 11 to each side of the equation.
x2 - 11 = 25
+11 +11
x? = 36
Now take the square root of both sides.
Jx? =+36
x =16

Technically, you should have the *+ on both sides - in front of both radicals. But, since
that just gives you repeats of the same answers, you only need put the + on one side.

Check to be sure one or both of the solutions aren’t extraneous by substituting the
answers back into the original equation.



690.

First check x = 6.
J6T-1125
J36-11=5
J25=5
5=5
That solution is okay. Now check x = -6.
(=6)*-11=5
V36-11=5
V255
5=5
Using the order of operations correctly shows you that the -6 also works.

The solutions are x = 6.

x = 6 only

First add —x to both sides of the equation to isolate the radical on the left.

x+3 + x =9
-Xx -X
Jx+3 =9 —x

Square both sides of the equation to remove the radical. Be careful when squaring the

binomial on the right.
(\/x+3)2 =(9-x)°
x+3=81-18x+x"’

Add -x and -3 to each side of the equation.
x + 3 = 81 - 18x + x*
—X -3 -3 —X
0 = 78 — 19x + x?
Now rewrite the quadratic equation in the standard form and factor it.
X=19x+78=(x-6)(x-13)=0

Setting the binomials equal to 0, you get the two solutions x = 6 or x = 13.

Check to be sure one or both of the solutions aren’t extraneous by substituting the
answers back into the original equation.

First check x = 6.
JF3+6=9
\/§+6;9

346=9
9=9
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That solution is okay. Now check x = 13.

V31341329
JI6 +13=9
441329
179

The solution x = 13 is extraneous, so the only solution is x = 6.

69 ’. x =8 only

First add —x to both sides of the equation to isolate the radical on the left.

2x+9 + x = 13
-X -X

N2x+9 = 13 —x

Square both sides of the equation to remove the radical. Be careful when squaring the
binomial on the right.

(v2x+9) =(13-x)’
2x+9=169-26x+ x>

Add -2x and -9 to each side of the equation.
2x + 9 = 169 - 26x + x’
—2x -9 -9 -2x
0 = 160 — 28x + x?
Now rewrite the quadratic equation in the standard form and factor it.
x2—-28x+160 = (x-20)(x-8) =0

Setting the binomials equal to 0, you get the two solutions x = 20 and x = 8.

£§ Check to be sure one or pqth of the splutions aren’t extraneous by substituting the
= Vil answers back into the original equation.
<3 First check x = 20.
2(20)+9 +20=13
JAD+9 +20213
VAT +2013
7420213

27#13
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That solution is extraneous. Now check x = 8.
J2(8)+9+8213
JI6+9+8213
V25 +8=13

5+8=13
13=13

The solution x = 8 works, so it’s the only solution.

x =9 only

First add -7 to both sides of the equation to isolate the radical on the left.

Jx-5 + 7 = x
-7 -7
x-5 = x -7

Square both sides of the equation to remove the radical. Be careful when squaring the

binomial on the right.
( x—5)2 =(x-7)*
x-5=x%-14x+49
Add -x and 5 to each side of the equation.
x - 5 = x* - lx + 49
—X +5 —X +5
0 = x* - 15x + 54

Now rewrite the quadratic equation in the standard form and factor it.
xX2=15x+54=(x-6)(x-9=0

Setting the binomials equal to 0, you get the two solutions x = 6 or x = 9.

Check to be sure one or both of the solutions aren’t extraneous by substituting the
answers back into the original equation.

First check x = 6.
J6=5 1726

J+7=6
8#6

That solution is extraneous. Now check x = 9.
JH-5+729
JE+729

24729
9=9

The solution x = 9 works, so it’s the only solution.
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693. x =5 only

First add -2 to both sides of the equation to isolate the radical on the left.

2x-5 + 2 = x
-2 -2
N2x—1 = x 2

Square both sides of the equation to remove the radical. Be careful when squaring the
binomial on the right.

(v2x—1)" =(x-2)"
2x—-1=x*-4x+4

Add -2x and +1 to each side of the equation.

2x - 1 = x? - 4x + 4
-2x +1 -2x +1
0 = x* - 6x + 5

Now rewrite the quadratic equation in the standard form and factor it.
X -6x+5=(x-5)x-1)=0
Setting the binomials equal to 0, you get the two solutions x = 5 or x = 1.

Check to be sure one or both of the solutions aren’t extraneous by substituting the
answers back into the original equation.

First check x = 5.

J2(B)-1+225

J0=1+2=5
J§+2;5
] 34225
M~
;; 5=5
<3

That solution works. Now check x = 1.
ZO-T+221
VZ-T+241
JA+2=1

14221
3#1

The solution is extraneous, so x = 5 is the only solution.
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x = 0 only

First add x to both sides of the equation to isolate the radical on the left.

Jx+9 - x = 3
+Xx +Xx
Jx+9 = 3 +x

Square both sides of the equation to remove the radical. Be careful when squaring the
binomial on the right.

(Vx+9) =(3+x)’
X+9=9+6x+x’

Add -x and -9 to each side of the equation.

X + 9 = 9 + 6x + x?
-X -9 -9 -X
0 = 5x + x?

Now factor the quadratic on the right.
S5x+x2=x(5+x)=0
Setting the binomials equal to 0, you get the two solutions x = 0 or x = 5.

Check to be sure one or both of the solutions aren’t extraneous by substituting the
answers back into the original equation.

First check x = 0.

JF9-0-3
923
3=3
That solution works. Now check x = -5. (4
? =
N-5+9 —(—5)=3 °§°|T
? gs
J4+5=3 s
245-3
7T#3

The solution is extraneous, so x = 0 is the only solution.

x=-3and x=-5

First add x to both sides of the equation to isolate the radical on the left.

2x+10 - x =5

+X +X

V2x+10

I
(92

+Xx
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Square both sides of the equation to remove the radical. Be careful when squaring the
binomial on the right.

(\/2x+10)2 =(5+x)*
2x+10=25+10x+ x>
Add -2x and -10 to each side of the equation.

2x + 10 = 25 + 10x + x*?
—-2x -10 -10 —-2x
0 = 15 + 8x + x2

Now rewrite the quadratic equation in the standard form and factor it.
X +8x+15=(x+3)(x+5)=0
Setting the binomials equal to 0, you get the two solutions x = -3 or x = 5.

Check to be sure one or both of the solutions aren’t extraneous by substituting the
answers back into the original equation.

First check x = -3.
2(3)+10 - (-3)=5
J6+10 +3=5
JE+3=5

24325
5=5
That solution works. Now check x = -5.
2(~5)+10 —(-5)=5
V-10+10 +5;5

J0+5=5
5=5

Both solutions work.

696. x=3andx=4

Square both sides of the equation to remove the radical. Be careful when squaring the
binomial on the right.
( x-3 )2 =(x-3)*

x—-3=x%-6x+9

Answers
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Add -x and 3 to each side of the equation.

x — 3 = x* - 6x + 9

-X +3 -X +3
0 = x2 - Tx + 12

Now factor the quadratic equation.
X-Tx+12=(x-3)(x-4=0
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Setting the binomials equal to 0, you get the two solutions x = 3 or x = 4.

Check to be sure one or both of the solutions aren’t extraneous by substituting the
answers back into the original equation.

First check x = 3.
Y3-3=3-3
J0=0
0=0
That solution works. Now check x = 4.
J4-3=4-3
J=1
1=1

Both solutions work.

697. x =T only

Square both sides of the equation to remove the radical. Be careful when squaring the
binomial on the right.

(Vx=7) =(71-x)’
X —T7=49—-14x+ x*
Add —-x and 7 to each side of the equation.
x - 7 =49 - 14x + x?
-X +7 +7 -X
0 = 56 — 15x + x?

Now rewrite the quadratic equation in the standard form and factor it.
xX2-15x+56=(x-7)(x-8)=0

Setting the binomials equal to 0, you get the two solutions x = 7 or x = 8.

Answers
601-700

Check to be sure one or both of the solutions aren’t extraneous by substituting the
answers back into the original equation.

First check x = 7.
N
J0=0
0=0
That solution works. Now check x = 8.
B-T7-7-8
=1
1#-1

The solution x = 8 is extraneous, so the only solution is x = 7.
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698. x=3and x=-1

Square both sides of the equation. Be careful, on the left, to treat the product as the
square of a binomial (don’t forget the middle term).

(Vx+1+1)" =(v2x+3)’
(Vo T) +2(Jx+T)(1)+12 :(\/2x+3)2
X+1+2Ux+1+1=2x+3

Simplify the equation by combining like terms on the left.
X+24+2Jx+1=2x+3

Now isolate the radical on the left by adding —x and -2 to each side of the equation.
X + 2 + 2Jx+1 = 2x + 3
-X -2 -X -2
20x+1 = x + 1
Next, square both sides of the equation.
(2\/x+l )2 =(x+1)°
4(x+1)=(x+1)"

4x+4=x"+2x+1

Now add —4x and —4 to each side of the equation.

4x + 4 = x2 + 2x + 1
—4x -4 —4x -4
0 = x* - 2x - 3

Factor the quadratic.
X -2x-3=(x=-3)(x+1=0
Setting the binomials equal to 0, the solutions are x = 3 and x = -1.

Check to be sure one or both of the solutions aren’t extraneous by substituting the
answers back into the original equation.

First check x = 3.
Bri+1= 2(3)+3
VI 12673

2+1=9
3=3

It works. Now try x = -1.

JIFT+1= 2(-1)+3

Answers
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0 +124273
0+1;\/T
1=1

They both work.



699.

x =4 only

Square both sides of the equation. Be careful, on the left, to treat the product as the
square of a binomial (don’t forget the middle term).

(V3x—3+2) =(\Bx+5)’
(V3x=3) +4\3x—3 +4=(\5x+5)
3x-3+4/3x-3+4=5x+5
Simplify the equation by combining like terms on the left.
3x+1+43x-3 =5x+5

Now isolate the radical on the left by adding —3x and -1 to each side of the equation.

3x + 1 + 4y3x-3 = 5x + 5
-3x -1 -3x -1
443x-3 = 2x + 4

Next, square both sides of the equation.
(43x=3)" = (2x +4)’
16(3x-3)=(2x+4)°
48x - 48 = 4x* +16x+16

Now add -48x and 48 to each side of the equation.

48x — 48 = 4x* + 16x + 16
—48x +48 —48x +48
0 = 4x* - 32x + 64

Factor the quadratic.
4x? —32x + 64 =4(x>-8x + 16) = 4(x-4)?>=0
Setting the binomial equal to 0, the solution is x = 4.

Check to be sure the solution isn’t extraneous by substituting the answer back into the
original equation.

B@)-3+22 5(4)+5

J2=3+2=42045

J+2=25
34225
5=5

It works so the solution is x = 4.
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700. x =-4 only

Isolate the first radical by adding —v/x + 8 to each side.

4Jx+5 + Jx+8 = 6
—Jx+8 —Jx+8
Wxi5 = 6 —Jx<8

Now square both sides of the equation.
(1575)" = (6~ 75
16(vx+5 ) =36-12Jx 78 +(Vx+8)’
16(x+5)=36-12Jx+8 +x+8

Simplify the equation.
16x+80=44+x-12Jx+8

Now isolate the radical by adding —44 and —x to each side of the equation.

16x + 8 = 4 + x - 12Jx+8
-X -44 —44 -X
15x + 36 = - 12Jx+8

Square both sides of the equation.

(15x+36)" =(-12Jx+8)°
225x* +1080x +1296 = 144(x +8)
225x% +1080x +1296 = 144x +1152
Now add -144x and -1152 to each side of the equation.

225x* + 1080x + 1296 = 144x + 1152
—144x -1152 —144x -1152
225x* + 936x + 144 = 0

The quadratic does factor, but this would certainly be a case where the quadratic for-
mula is warranted - as long as you have a calculator handy.

Answers
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Factoring the quadratic will be easier after the GCF, 9, is factored out.

225x2 + 936x + 144 = 9(25x2 + 104x + 16) = 9(25x + 4)(x + 4) = 0

Setting the two binomials equal to zero, the solutions are —% or —4.
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Check to be sure neither solution is extraneous by substituting the answers back into

the original equation. When x = _A.

25°
4 4 ?
4\/__+5+\/__+8 6

125 200
4\/‘ﬁ+ \/_EJF—_

4 (121 196 76

25
Hl
4( 5 )+ 5=
44 14 _ 58
5t5 7576
This solution is extraneous. Now check x = —4.
4255 +F+8=6
4T +E=6
44226
6=6

This solution works.

70 ’. x =10 only

Isolate the first radical expression by adding v/x +6 to each side.
3Wx-1 - Jx+6 =5
+/x+6 +J/x+6
3Jx -1 = 5 +Jx+6

Now square both sides of the equation.
(3vx=1)" =(5+vx+6)’

9(VX=1) =25+10Jx+6 +(Jx+6)
9(x-1)=25+10Jx+6 +x+6

Simplify the equation. g%
9x—-9=31+x+10Jx+6 B
o
Now isolate the radical by adding -31 and —x to each side of the equation. i
9% - 9 = 31 + x + 10Jx+6
-X =31 -31 -X
8x - 40 = 10/x+6
Before squaring both sides of the equation, factor out the GCF, 2, by dividing each
term by 2.

4x-20=5/x+6
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Now square both sides of the equation.
(4x-20)" =(5Jx+6)’
16x* —160x +400 = 25(x +6)

16x* —160x + 400 = 25x +150
Next add —25x and -150 to each side of the equation.

16x*> — 160x + 400 = 25x + 150
—25x -150 —25x -150
16x> — 18x + 250 = 0

The quadratic does factor, but this would certainly be a case where the quadratic for-
mula is warranted - as long as you have a calculator handy.

Factoring the quadratic,
16x2 — 185x + 250 = (16x — 25)(x - 10) = 0.

Setting the two binomials equal to zero, the solutions are £2

Check to be sure neither solution is extraneous by substituting the answer back into

the original equation. When x = é:

16
3 25—1—¢?§1€£5
BB 5
3 - 131

o(3)-4-

s

So this number is not a solution of the original equation. Now try x = 10.

3JI0—1-VI0+6=5
30— JI6=5
3(3)-4=5

9—4=5
5=5

The solution is x = 10.

Answers
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First add -2 to each side of the equation.

Yx-4=1

Now raise each side of the equation to the third power.
( Ix—-4 )3 =13
x—4=1

Adding 4 to each side, you get x = 5.
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704.

705.

706.

707.

y = —240

First add 2 to each side of the equation.
B-y=3

Now raise each side to the fifth power.
(B=y) =3°
3-y=243

Now add -3 to each side.
-y =240

Multiplying each side by -1 gives you y = -240.

x=50rx=-11

The absolute value equation | x + 3 | = 8 is equivalent to the two linear equations
x+3=8andx +3=-8.

First solving x + 3 = 8, you add -3 to each side to get x = 5.
Then solving x + 3 = -8, you add -3 to each side to get x = -11.

The solution is x = 5 or x = -11.

y=T7ory=1

The absolute value equation | y—4 | = 3 is equivalent to the two linear equations
y-4=3andy-4-=-3.

First solving y — 4 = 3, you add 4 to each sideto get y = 7.
Then solving y — 4 = -3, you add 4 to each side to get y = 1.

The solutionisy=7ory=1.

1 1

Z2=—m 0¥z =-—

5

The absolute value equation | 5z + 3 | = 2 is equivalent to the two linear equations
5z+3=2and 5z + 3 =-2.

First solving 5z + 3 = 2, you add -3 to each side to get 5z = —1. Dividing each side by 5,
you find z = —%.

Then solving 5z + 3 = -2, you add -3 to each side to get 5z = -5. Dividing each side by 5,
you find z = -1.

The solutionis z=—-= orz=-1.

1
5
1 7

xz—i orxzf

The absolute value equation | 3 - 2x | = 4 is equivalent to the two linear equations
3-2x=4and 3 -2x=-4.
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First solving 3 — 2x = 4, you add -3 to each side to get —2x = 1. Dividing each side of the

equation by -2, you find x = —%.

Then solving 3 - 2x = -4, you add -3 to each side to get —2x = -7. Dividing each side of

the equation by -2, you find x = %
7

. . __l _1
The solution is x = 5 OrX=x5.

708. w=40rw=—%

The absolute value equation | 4w -1 | — 6 = 9 needs to be rewritten before applying
the equivalency involving linear equations.

First add 6 to each side to isolate the absolute value expression on the left. You then
have | 4w-1 1 =15.

This equation is equivalent to the two linear equations 4w -1 =15 and 4w - 1 = -15.

Solving 4w - 1 = 15 for w, first add 1 to each side to get 4w = 16. Then divide each side
by 4 and you have w = 4.

Then solving 4w — 1 = -15, first add 1 to each side to get 4w = -14. Then divide each

side by 4 and you have w = —% = —%.

The two solutions are w=4 or w=—

709. w=0orw=14

The absolute value equation 8 + | 2—w | = 10 needs to be rewritten before applying
the equivalency involving linear equations.

[NCIEN]

First add -8 to each side to isolate the absolute value expression on the left. You then
have | 2 -w | = 2. This equation is equivalent to the two linear equations 2 — w = 2 and
2-w=-2.

Solving 2 — w = 2 for w, first add -2 to each side to get —w = 0. Then divide each side
by -1 and you have w = 0.

Then solving 2 - w = -2, first add -2 to each side to get —w = —-4. Then divide each side
by -1 and you have w = 4.

So the solution is w = 0 or w = 4.

orx=-1

|t

710. «x

Answers
701-800

First divide each side of the equation by 5, giving you | 3x + 1 | = 2. The absolute value
equation is equivalent to the two linear equations 3x + 1 =2 and 3x + 1 = -2.

First solving 3x + 1 = 2, you add -1 to each side to get 3x = 1. Dividing each side of the
equation by 3, you find x = %
Then solving 3x + 1 = -2, you add -1 to each side to get 3x = -3. Dividing each side of
the equation by 3, you find x = -1.

The solution is x = % orx=-1
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7’7. x=-lorx=-7

The absolute value equation 3| x + 4 | — 2 = 7 needs to be rewritten before applying the
equivalency involving linear equations.

First add 2 to each side to isolate the absolute value expression on the left; you get
3l x+41=9. Next divide each side of the equation by 3toget | x +4 | = 3.

The absolute value equation is equivalent to the two linear equations x + 4 = 3 and

x+4=-3.
Adding —4 to each side of the two equations, you get x = -1 and x = -7, respectively.
-_4 -4
7 ’2. X = 3 orx = 3

The absolute value equation is equivalent to the two linear equations -3x = 4 and -3x = —4.
Dividing each side of the two equations by -3, you get x = _4 or x = % respectively.

3
7’3. x=-90rx=6

The absolute value equation is equivalent to the two linear equations -2x - 3 = 15 and
-2x-3=-15.

Solving the first equation, you add 3 to each side of the equation to get -2x = 18.
Dividing each side of the equation by -2, you have x = -9.

Solving the second equation, you add 3 to each side of the equation to get -2x = -12.
Dividing each side by -2, you have x = 6.

7 ’4. No solution
The absolute value equation |3x —2|+4 =1needs to be rewritten before applying the
equivalency involving linear equations.
Adding -4 to each side, you get |3x—2|=-3.

Right here, you have doubts. How can the absolute value of something have a negative
result? Continuing on, though, and applying the equivalency, you get the two equations:

3x-2=-3and 3x-2=3.

Solving the first equation, you add 2 to each side to get 3x = -1. g%
Dividing each side by 3, you have x = —%. E’SI
Checking this answer in the original equation, e

‘3(—%)-2 1421

|-1-2/+4=1

|-3|+4=1

3+4-1

7#1

This first answer doesn’t work.
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Solving the second linear equation, 3x — 2 = 3, you add 2 to each side and get 3x = 5.

Dividing each side by 3 you get, x = %

Check this answer in the original equation.
5
’3(§)—2

5-2|+4=1

+421

13| +4=1
3+4=1
7#1

This doesn’t work, either. The original problem has no solution.

7 ’5. No solution

The absolute value equation 3—|4—5x| =7 needs to be rewritten before applying the
equivalency involving linear equations.

Adding -3 to each side, you get —|4—5x| = 4.
Then, multiplying each side by -1, you have |4 -5x| = —4

Right here, you have doubts. How can the absolute value of something have a negative
result? Continuing on, though, and applying the equivalency, you get the two equations:

4-5x=-4and4-5x=4.
Solving the first equation, you add —4 to each side to get -5x = -8.
Dividing each side by -5, you have x = %

Check this answer in the original equation.

o

3-|4-8|=7

3- 27

3—|—4[=7

3427
-1#7

This first answer doesn’t work.

Answers
701-800

Solving the second linear equation, 4 — 5x = 4, you add —4 to each side and get -5x = 0.

Dividing each side by -5 you get, x = 0.
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Check this answer in the original equation.
3-4-5(0)=7
3-|4-0=7
3-|4)27

3-4=7
127

This doesn’t work, either. The original problem has no solution.

716. 20 <-4

When adding or subtracting values, the direction (sense) of the inequality stays the

same.
7 > 3
-2 -2
5 > 1

When multiplying each side of an inequality by a negative number, the direction
(sense) of the inequality is reversed.

5 > 1
-4(5) < -4(1)
-20 < 4

7’7. 5>-5

When multiplying each side of an inequality by a negative number, the direction
(sense) of the inequality is reversed.

—4 < 1
-2(-4) > -2(1)
8 > -2
When adding or subtracting values, the direction (sense) of the inequality stays the
same.
8 > -2 =y
=]
— —_ (<5
3 3 §,°|°
5 > -5 EE

When dividing each side of an inequality by a negative number, the direction (sense) of
the inequality is reversed.

-6 < 6

—6 6

3 2 3
2 > 2
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When adding or subtracting values, the direction (sense) of the inequality stays the

same.
2 > =2
+3 +3
5 =2 1

When adding or subtracting values, the direction (sense) of the inequality stays the

same.
0 > 4
+3 +3
3 =2 -1

When multiplying each side of an inequality by a negative number, the direction
(sense) of the inequality is reversed.

3 > -l
-1(3) < -1(-1)
3 < 1

720. 3, 2)

The less-than-or-equal-to symbol is represented with “[”, and the less-than symbol is rep-
resented with “)”. Write the numbers in order as they appear on the number line.

[_37 2)

721. [0, 4]

The less-than-or-equal-to symbol is represented with “[” on the left and with “]” on the
right. Write the numbers in order as they appear on the number line.

[0, 4]

722. 3, o)

The greater-than symbol is represented by “(” on the left and is used with the -3. And
then, because infinity has no endpoint, you use “)” on the right, also. Write the number
and the infinity in order as they appear on the number line.

(=3, %)

Answers
701-800

723. (1]

The less-than-or-equal-to symbol is represented by “]” on the right with the 7. And then,
because infinity has no endpoint, you use “(” on the left. Write the number and the neg-
ative infinity in order as they appear on the number line.

(_°°7 7]
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725.

726.

7217.

728.
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x2-6
The bracket, [ , indicates that you use that endpoint and show that with greater-than-or-
equal-to. The x represents all the numbers that are greater-than-or-equal-to the -6.

x=-6

x<=-2
The parenthesis, ) , indicates that the -2 is not included. The x represents all the num-
bers that are less-than the -2.

xX<-2

4<x<T7

The bracket, [, indicates that you use that endpoint and show that with greater-than-or-
equal-to. The parenthesis, ) , indicates that the 7 is not included, so just use less than.
The x indicates all those numbers that are greater-than-or-equal-to -4 while, at the same
time, less-than 7.

4<x<7

2<x<3

The parentheses indicate that you want all the numbers between 2 and 3 but not
including either. You have to be careful not to confuse this with the coordinates (2, 3)
in graphing. Use less-than for both inequalities.

2<x<3
x<4
First add 5 to each side of the inequality.
2x - 5 < 3
+5 +5
2x < 8
Now divide each side by 2. g%
2 _ 8 Al
2 2 <R
x < 4
In interval notation, the answer is written (-, 4).
x<-5

Add —4x to each side and add 2 to each side.
3x - 2 =2 4x + 3
—4x +2 —4x +2

5

|
ot
v
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Another choice would have been to add —3x to each side and -3 to each side. It’s just a
matter of preference, and this method keeps the variable on the left.

Now divide each side by —1. Be sure to switch the sense/direction of the inequality symbol.

-x = 5

-X 5

T < I
x < -5

In interval notation, this solution is written (-, —5].

First distribute the -3 over the two terms on the left.
-3x-21<2x+9

Now add 3x to each side and -9 to each side.
-3x - 21 £ 2x + 9
+3x -9 +3x -9
- 30 < b5x

Another choice would have been to add —-2x to each side and +21 to each side. It’s just
a matter of preference, and this method keeps the variable positive.

Divide each side of the inequality by 5.

-30 < b5x
=30 5x

5 <5
-6 < Xx

A better way to describe the solution is to reverse the statement (switch the number
and variable as well as the inequality symbol). It then reads x > -6, and the correspond-
ing interval notation is [-6, ).

73’. x<1

First multiply each side of the inequality by —2. The sense/direction of the inequality
gets reversed because the multiplier is negative.

21— x__—23 > X
o8

i A <
<R

x-3 < =2x

Now add —x to each side of the inequality.

x - 3 < -2x
-X -X
- 3 < 3x

Another choice would have been to add 2x to each side and +3 to each side. It’s just a
matter of preference, and this method keeps it to just one operation.
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Now divide each side by -3. Be sure to switch the sense/direction of the inequality symbol.

-3 < 3x

-3 =-3x

3”3
1 > x

A better way to describe the solution is to reverse the statement (switch the number
and variable as well as the inequality symbol). It then reads x < 1, and the correspond-
ing interval notation is (—eo, 1).

First, clear the fractions by multiplying each term by 12, the common denominator of
the two fractions.

416 X | 316 X
S+ 212251207
4x+3x>84

Combine like terms on the left, and then divide each side by 7.
Tx > 84

Ix _ 84
7T

x>12

In interval notation, this is written (12, ).

First, clear the fractions by multiplying each term by 60, the common denominator of
all the fractions.

1560.3 _
A
45-12x<40x -7
Now add —40 x to each side, and then add —45 to each side.

12 X _ 2 2x 7
/66~g</66-7—ﬁ(7~%

45 - 12x < 40x - 7
—40x —40x
45 - B2x < - 7 =y
—45 —45 §$
- bB2x < - 52 2s
<<~
Divide each side by -52, reversing the inequality sign.
-52x _ —
——52>—_g§
x>1

In interval notation, this is written (1, «).
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734. -2<x<2

First add -1 to each section of the inequality.
-5 < 3x + 1 < 7
-1 -1 -1
-6 < 3x < 6

Now divide each section by 3.
6 . 3x _ 6

3 =73 <3

-2 < x < 2

In interval notation, this solution is written [-2, 2).

735. -1<x<2

First add -6 to each section of the inequality.
4 < 6 - 5x < 11

—6 —6 —6
-10 < - 5x < 5
Now divide each section by 5. The senses/directions of the inequality need to be
reversed.
-10 < -5x < 5
-10 -5x 5
- 7 5 7 5

2 > x > -1

To rewrite the statement with the smaller number to the left as found on the number
line, reverse the positions of the numbers and reverse the inequality symbols.

-1 < x < 2 is written (-1, 2) in interval notation.

736. 9<x<29

First multiply each section of the inequality by 4.
42<4- XLy
A

=)

gg 8< x-1 <28

§§ Now add 1 to each section.
8 < x - 1 < 28
+1 +1 +1
9 < x < 29

This solution is written [9, 29] in interval notation.

737. -1<x<0

You could first distribute the -3 in the middle section, but, since the numbers to the
left and right of the inequality signs are divisible by 3, you can divide each section by
-3 to simplify things. Be sure to reverse the inequality symbols.
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5 > 3-2x > 3

Now add -3 to each section.

5 > 3 - 2x > 3
-3 -3 -3
2 > - 2x > 0

Finally, divide each section by -2, reversing the senses/directions of the inequality
signs again.

2 > 2x > 0

2 —2x 0

2 < =2 < =2

-1 < x < 0

In interval notation, the solution is written (-1, 0).

4<x<3

You want the product of the binomials to be a negative number. Find the critical num-
bers by setting each binomial equal to zero and solving for the variable.

The critical numbers are x = 3 and x = —4. Place those numbers on a number line. Use
an open circle to mark those positions, because the inequality is less-than and doesn’t
include the endpoints.

) )
& &
-4 3

Now determine the sign of each binomial within each region determined by the critical
numbers.

(x-3) - -
(x+4) - +
-4 3
The above chart shows that the factor (x — 3) is negative to the left of 4, negative between
—4 and 3, and positive to the right of 3. Those determinations are made by just choosing a

number in each region and substituting it into the binomial. Likewise, the binomial (x + 4)
is negative to the left of 4 and then positive in both regions to the right.

Answers
701-800

Since both factors are negative in the region to the left of -4, their product is positive.
The product between —4 and 3 is negative, and the product to the right of 3 is positive.

+ - +

() ()
< N
-4 3

The problem asks for when the product is negative, so you want all values between -4
and 3, written -4 < x < 3 or (-4, 3).
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739. x<-8 orxz—§

You want the product of the binomials to be a positive number or 0. Find the critical
numbers by setting each binomial equal to zero and solving for the variable.

The critical numbers are x = —% and x = -8. Place those numbers on a number line. Use

closed circles to mark those positions, because the inequality is greater-than-or-equal to
and therefore includes the endpoints.

N

e @
-8 5
2
Now determine the sign of each binomial within each region determined by the critical
numbers.
(2x+5) - -
(x+8) - + +
b}
-8 -3

The above chart shows that the factor (2x +5) is negative to the left of -8, negative

between -8 and —%, and positive to the right of -5 Those determinations are made by

just choosing a number in each region and substituting it into the binomial. Likewise, the
binomial (x + 8) is negative to the left of -8 and then positive in both regions to the right.
Since both factors are negative in the region to the left of -8, their product is positive. The

product between -8 and —% is negative, and the product to the right of —% is positive.

+ - +
L L
5
2

-8

The problem asks for when the product is positive or 0, so you want all the numbers to

the left of -8, including the -8, and all the numbers to the right of —i, including the —%.

The solution is written x <-8 or x > —%, In interval notation it’s (—,—8] u[—%,w). The

U shape stands for “union” and means “or.”

Answers
701-800

You first need to factor the quadratic into (x — 9)(x + 1) < 0. This allows you to deter-
mine the critical numbers.

You want the product of the binomials to be a negative number or 0. Find the critical
numbers by setting each binomial equal to zero and solving for the variable.

The critical numbers are x = 9 and x = -1. Place those numbers on a number line. Use
closed circles to mark those positions, because the inequality is less-than-or-equal to
and therefore includes the endpoints.
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-1 9

Now determine the sign of each binomial within each region determined by the critical
numbers.
(x-9) - -
(x+1) - +
-1 9

The above chart shows that the factor (x - 9) is negative to the left of -1, negative between
-1 and 9, and positive to the right of 9. Those determinations are made by just choosing a
number in each region and substituting it into the binomial. Likewise, the binomial (x + 1)
is negative to the left of -1 and then positive in both regions to the right.

Since both factors are negative in the region to the left of -1, their product is positive.
The product between -1 and 9 is negative, and the product to the right of 9 is positive.

+ - '
® ®

-1 9

The problem asks for when the product is negative or 0, so you want all the numbers
between -1 and 9, including both -1 and 9. The solution is written -1 <x < 9. In interval
notation it’s [-1, 9].

x<-3orx>7

You first need to factor the quadratic into (x + 3)(x — 7) > 0. This allows you to deter-
mine the critical numbers.

You want the product of the binomials to be a positive number. Find the critical num-
bers by setting each binomial equal to zero and solving for the variable.

The critical numbers are x = -3 and x = 7. Place those numbers on a number line. Use
an open circle to mark those positions, because the inequality is greater-than and
doesn’t include the endpoints.

() ()
N N
-3 7

Answers
701-800

Now determine the sign of each binomial within each region determined by the critical
numbers.

(x+3) - +
(x-7) - -
-3 7

The above chart shows that the factor (x + 3) is negative to the left of -3 and then positive
in both regions to the right. Those determinations are made by just choosing a number in
each region and substituting it into the binomial. Likewise, the binomial (x — 7) is negative
to the left of -3, negative between -3 and 7, and then positive to the right of 7.
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Since both factors are negative in the region to the left of -3, their product is positive.
The product between -3 and 7 is negative, and the product to the right of 7 is positive.

+ - +
() ()
N N
-3 7

The problem asks for when the product is positive, so you want all the numbers to the
left of —=3 and to the right of 7. The solution is written x < -3 or x > 7, or, in interval nota-
tion, (—e, =3) U (7, ). The “U” symbol stands for “union” meaning “or.”

762.  _6<x<s

First add 2x to each side of the equation, giving you 48 + 2x — x% > 0. Now you need to factor
the quadratic into (6 + x)(8 — x) > 0. This allows you to determine the critical numbers.

You want the product of the binomials to be a positive number. Find the critical num-
bers by setting each binomial equal to zero and solving for the variable.

The critical numbers are x = —6 and x = 8. Place those numbers on a number line. Use
an open circle to mark those positions, because the inequality is greater-than and
doesn’t include the endpoints.

() ()
N N
-6 8

Now determine the sign of each binomial within each region determined by the critical

numbers.
(6+x) - + +
(8-x) + + -

—6 8

The above chart shows that the factor (6 + x) is negative to the left of -6 and then positive
in both regions to the right. Those determinations are made by just choosing a number in
each region and substituting it into the binomial. Likewise, the binomial (8 — x) is positive
in both regions to the left of 8 and negative to the right of 8.

Since both factors are positive in the region in the middle, the product of the factors is
positive there. The factors have opposite signs to the left of -6 and to the right of 8, so
their product is negative in both those regions.

Answers
701-800

- + -
) (D
N N
-6 8

The problem asks for when the product is positive, so you want all the numbers
between -6 and 8. The solution is written —6 < x < 8 or, in interval notation, (-6, 8).

743. x<-6o0orx=6

You first need to factor the quadratic into (6 + x)(6 — x) < 0. This allows you to deter-
mine the critical numbers.
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You want the product of the binomials to be a negative number or 0. Find the critical
numbers by setting each binomial equal to zero and solving for the variable.

The critical numbers are x = —6 and x = 6. Place those numbers on a number line. Use
closed circles to mark those positions, because the inequality is less-than-or-equal to
and therefore includes the endpoints.

-6 6

Now determine the sign of each binomial within each region determined by the critical
numbers.

(6+x) — + +
(6—x) + + -
-6 6

The above chart shows that the factor (6 + x) is negative to the left of -6 and positive
in both regions to the right of —-6. Those determinations are made by just choosing a

number in each region and substituting it into the binomial. Likewise, the binomial is
(6 — x) is negative to the right of 6 and then positive in both regions to the left.

Since both factors are positive in the region between —6 and 6, their product is positive.
The product to the left of -6 is negative, and the product to the right of 6 is negative.

— + —
@ @

-6 6

The problem asks for when the product is negative or 0, so you want all the numbers
to the left of -6, including —6 as well as all the numbers to the right of 6, including the 6.
The solution is written x < -6 or x > 6. In interval notation it’s (-, —=6] U [6, ). The “U”
symbol stands for “union” meaning “or.”

0<x<3

First add —15x to each side of the equation, giving you 5x — 15x < 0. Now you need to
factor the quadratic into 5x(x — 3) < 0. This allows you to determine the critical numbers.

You want the product of the binomials to be a negative number. Find the critical num-
bers by setting each binomial equal to zero and solving for the variable.

The critical numbers are x = 0 and x = 3. Place those numbers on a number line. Use an
open circle to mark those positions, because the inequality is greater-than and doesn’t
include the endpoints.

Answers
701-800

(o) (o)
N N
0 3

Now determine the sign of each binomial within each region determined by the critical
numbers.

5x - + +
(x-3) - - +
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The above chart shows that the factor 5x is negative to the left of 0 and then positive
in both regions to the right. Those determinations are made by just choosing a number
in each region and substituting it into the binomial. Likewise, the binomial (x - 3) is
negative to the left of 0 and between 0 and 3, and it’s positive to the right of 3.

The product of the two factors is positive to the left of 0 and positive to the right of 3
and negative between 0 and 3.
+ - ¥
() /o
N N
0 3

The revised equation asks for when the product is negative, so you want all the num-
bers between 0 and 3. The solution is written 0 < x < 3 or, in interval notation, (0, 3).

745. All real numbers

You first need to factor the quadratic into (x + 2)? > 0. Right at this point, you can see
that the factored expression is always either positive or 0. The discussion continues,
though, to confirm that conclusion.

The factored form allows you to determine the critical number.

You want the factored expression to be a positive number or 0. Find the critical number
by setting the binomial equal to zero and solving for the variable.

The critical number is x = 2. Place that number on a number line. Use a closed circle
to mark the position, because the inequality is greater-than-or-equal to and therefore
includes the endpoints.

-2
Now determine the sign of the binomial within each region determined by the critical
number.
(x+2)* + +
-2

The above chart shows that the factor (x + 2)? is positive to the left of -2 and positive

=) to the right of -2. Those determinations are made by just choosing a number in each
=] . A . . . s o
go? region and substituting it into the binomial. The binomial is 0 at the critical number, so
25 every real number makes the original statement true.
<<~
+ +
-2

The solution is written all real numbers or, in interval notation, (—ee, ).

746. -3<x<0orx>2

You want the product of the factors to be a positive number. Find the critical numbers
by setting each factor equal to zero and solving for the variable.



The critical numbers are x = 0, x = =3, and x = 2. Place those numbers on a number line.
Use an open circle to mark those positions, because the inequality is greater-than and
doesn’t include the endpoints.

) @) )
& < &
-3 0 2

Now determine the sign of each factor within each region determined by the critical
numbers.

x - - + +

(x+3) - + + +

(x-2) - - - +
3 0 2

Consider each region formed by the critical numbers. Three factors are negative when
x is less than -3, so their product is negative. Two factors are negative between -3 and
0, so the product of all three factors is positive. One factor is negative between 0 and 2,
so the product of all three factors is negative. And all the factors are positive when x is
greater than 2, so the product is positive.

- + - +
) () )
/ N NN
-3 0 2

The problem asks for when the product is positive, so you want all the numbers
between -3 and 0 and also all the numbers greater than 2. This is written -3 <x < 0 or
x > 2. In interval notation you write (=3, 0) U (2, «). The “U” symbol represents “union”
which means “or.”

You want the product of the factors to be a negative number or 0. The product will be
0 at each critical number. Find the critical numbers by setting each factor equal to zero
and solving for the variable.

The critical numbers are x = -1, x = -5, and x = 7. Place those numbers on a number
line. Use closed circles to mark those positions, because the inequality is less-than-or-
equal to and therefore includes the endpoints.

-5 -1 7

Now determine the sign of each factor within each region determined by the critical
numbers.

(x+1)* + +

+ +
(x+5) - + +
(x-7) - - -

-5 -1 7

Notice that the squared factor is always positive (except at the critical number, x = -1).
Consider each region formed by the critical numbers. Two factors are negative when x
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Answers
701-800
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is less than -5, so the product of all three factors is positive. One factor is negative
between -5 and -1, so the product of all three factors is negative. One factor is negative
between -1 and 7, so the product of all three factors is negative. And all the factors are
positive when x is greater than 7, so the product is positive.

- - +
@ @ @

-5 -1 7

The problem asks for when the product is negative or 0, so you want all the numbers
between -5 and 7 and you include the critical numbers -5 and 7. This is written -5 <x < 7.
In interval notation you write [-5, 7].

748. -6<x<-lorx=6

First factor the polynomial using grouping.
Xx+1)=-36(x+1)=0
x+DE*-36)20
x+Dx+6)(x-6)=0

You want the product of the factors to be a positive number or 0. The product will be 0
at each critical number. Find the critical numbers by setting each factor equal to zero
and solving for the variable.

The critical numbers are x = -1, x = =6, and x = 6. Place those numbers on a number
line. Use closed circles to mark those positions, because the inequality is greater-than-
or-equal to and therefore includes the endpoints.

@ o @

—6 -1 6
Now determine the sign of each factor within each region determined by the critical
numbers.

(x+1) - -

(x+6) — +

(x—6) - - -

-6 -1 6

Consider each region formed by the critical numbers. All three factors are negative
when x is less than -6, so the product of all three factors is negative. Two factors are
negative between —6 and -1, so the product of all three factors is positive. One factor is
negative between -1 and 6, so the product of all three factors is negative. And all the
factors are positive when x is greater than 6, so the product is positive.

Answers
701-800

_ + _ N
@ @ @

-6 -1 6

The problem asks for when the product is positive or 0, so you want all the numbers
between —6 and -1 plus all the numbers greater than 6; include the critical numbers -6 and
-1 and 6. This is written -6 <x < -1 or x > 6. In interval notation you write [-6, -1] U [6, ).
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749.

750.

First factor the polynomial.
x(xX*=2x+1)<0
x(x-1)2<0

You want the product of the factors to be a negative number. Find the critical numbers
by setting each factor equal to zero and solving for the variable.

The critical numbers are x = 0 and x = 1. Place those numbers on a number line. Use an
open circle to mark those positions, because the inequality is less-than and doesn’t
include the endpoints.

JoA) ()
N N
0 1

Now determine the sign of each factor within each region determined by the critical
numbers.

(x-1)* +

0 1

Consider each region formed by the critical numbers. One factor is negative to the left
of 0, so the product of the factors is negative. Both of the factors are positive between
0 and 1 and when x is greater than 1, so the product is positive.

D o)
D N
0 1

The problem asks for when the product is negative, so you want all the numbers less
than 0. The solution is written x < 0. In interval notation you write (-, 0).

-2<x<-1

You want the quotient of the factors to be a negative number. Find the critical numbers
by setting each factor equal to zero and solving for the variable. Even though you can’t
use a number that puts a 0 in the denominator, you still have to use that critical number.

Answers
701-800

The critical numbers are x = -1 and x = -2. Place those numbers on a number line. Use
an open circle to mark those positions, because the inequality is less-than and doesn’t
include the endpoints and you can’t include the value that causes division by 0.

() ()
N N
-2 -1

Now determine the sign of each factor within each region determined by the critical
numbers.
xX+2 - + +
x+1 - - +
-2 -1
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Consider each region formed by the critical numbers. Both factors are negative to the
left of -2, so the quotient of the factors is positive. One factor is negative between -2
and -1, so the quotient of the factors is negative. Both of the factors are positive when
x is greater than -1, so the quotient is positive.
+ ~ ~ +
) %
-2 -1

The problem asks for when the quotient is negative, so you want all the numbers between
-2 and -1. The solution is written -2 < x < -1. In interval notation you write (-2, -1).

75’. -5<x<-3orx>5

You want the quotient of the factors to be a positive number. First factor the numerator.

(x+5)(x-5)

x+3 >0

Find the critical numbers by setting each factor equal to zero and solving for the vari-
able. Even though you can’t use a number that puts a 0 in the denominator, you still
have to use that critical number.

The critical numbers are x = -5, x = 5, and x = =3. Place those numbers on a number line.
Use an open circle to mark those positions, because the inequality is greater-than and
doesn’t include the endpoints and you can’t include the value that causes division by 0.

£ (o) ()
N\ —/ o/
-5 -3 5
Now determine the sign of each factor within each region determined by the critical
numbers.
(x+5) - + + +
(x-5) - - -
(x+3) - - + +

-5 -3 5

Consider each region formed by the critical numbers. All three factors are negative to
the left of -5, so the product/quotient is negative. Two factors are negative between -5
and -3, so the product/quotient of the factors is positive. One factor is negative
between -3 and -5, so the product/quotient of the factors is negative. And all of the
factors are positive when x is greater than 5, so the product/quotient is positive.

Answers
701-800

Jon + ) D +
& <& &
-5 -3 5

The problem asks for when the result is positive, so you want all the numbers between
-5 and -3, and also the numbers greater than 5. The solution is written -5 < x < -3 or
x > 5. In interval notation you write (=5, =3) U (5, ).
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752. 0<x<4

You want the quotient of the factors to be a negative number or zero. Find the critical
numbers by setting each factor equal to zero and solving for the variable.

The critical numbers are x = 0, x = 4. Place those numbers on a number line. Use a
closed circle for x = 0 and an open circle for x = 4. Even though 4 is a critical number,
it cannot be used in the solution, because you cannot divide by 0.

o ©

0 4

Now determine the sign of each factor within each region determined by the critical
numbers.

x - + +
x-4 - - 4
0 4

Two factors are negative when x is less than 0, so the quotient of the factors is positive.
One factor is negative between 0 and 4, so the quotient of the factors is negative. Both
factors are positive when x is greater than 4, so the quotient is positive.

+ - +
@ ©

0 4

The problem asks for when the quotient is negative or 0, so you want all the numbers
between 0 and 4; include the 0 but not the 4. This is written 0 < x < 4. In interval notation
you write [0, 4).

753. x<-bor-3<x<lorx>3

You want the quotient of the expression to be a positive number or 0. A 0 in the numer-
ator will result in a 0 for the value, but you cannot have a 0 in the denominator.

First factor the numerator and denominator.
(x+5)(x-1) 50
(x+3)(x-3)

Find the critical numbers by setting each factor equal to zero and solving for the vari-

able. Even though you can’t use a number that puts a 0 in the denominator, you still

have to use that critical number.

Answers
701-800

The critical numbers are x = -5, x = 1, x = =3, and x = 3. Place those numbers on a
number line. Use an open circle to mark the positions of the critical numbers coming
from the denominator and solid circles for those coming from the numerator.

® © e =

-5 -3 1 3
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Now determine the sign of each factor within each region determined by the critical
numbers.

(x+5) - + + +

(x-1) - - - +

(x+3) - - + + +

(x-3) - - - - +
-5 -3 1 3

Consider each region formed by the critical numbers. All four factors are negative to
the left of -5, so the product/quotient of the factors is positive. Three factors are nega-
tive between -5 and -3, so the product/quotient of the factors is negative. Two factors
are negative between -3 and 1, so the product/quotient of the factors is positive. One
factor is negative between 1 and 3, so the product/quotient of the factors is negative.
And all of the factors are positive when x is greater than 3, so the product/quotient of
the factors is positive.

+ - + - +
@ O @ O
3

The problem asks for when the result is positive or 0, so you want all the numbers less
than -5, including -5, those between -3 and 1, including the 1, and also the numbers
greater than 3. The solution is written x <-5, -3 < x < 1 or x > 3. In interval notation you
write (=e0, =5] U (=3, 1] U (3, «).

754. ngorxs—ii

The absolute value inequality statement is equivalent to the solutions of the two
inequalities 3x + 2> 7 and 3x + 2 <-7.

First solving 3x + 2 > 7, add -2 to each side. Then divide both sides by 3.
3x25

wlut

X2

Next, solving 3x + 2 < -7, add -2 to each side. Then divide both sides by 3.
3x<-9

x<-=-3

Answers
701-800

The solution consists of x > % or x <-3. In interval notation, this is written (—oo,—3] u[%,eo).

755. -2<x<10

The absolute value inequality statement is equivalent to the solution of the inequality
—-6<4-x<6.

First add —4 to each section.
-10<=x<2
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Now divide each section by -1, which reverses all the senses.
10 > x> -2.

A more traditional statement has the numbers in order from left to right: -2 < x < 10. In
interval notation, this is written (-2, 10).

756. -

[\

<x<

[\SJ9Y)

You first divide each side of the inequality by 5 to get |2x+1| < 4.
This absolute value inequality is equivalent to the inequality
“4<2x+1<4,
Adding -1 to each section you get:
-5<2x<3.
Now divide each section by 2 and you get:

<5
. ; L 53
In interval notation, this is written 55 |

757. xS—Soer%

First, multiply each side of the inequality by 2.
|5x+3|=22

This absolute value inequality is equivalent to the solutions of the two inequalities
5x + 3> 22 and 5x + 3 < -22.

Solving 5x + 3 > 22, you first add -3 to each side and get 5x > 19. Dividing each side by 5
you get:

10
Now, solving 5x + 3 < 22, you add -3 to each side and get 5x < —-25. Dividing each side
by 5, you get x < -5.

So the solution is x <-5 or x > % In interval notation, this is written (—oo,—5]u [%,oo).

758. x>4o0orx<-12

First add 5 to each side of the inequality to isolate the absolute value portion on the left.

Answers
701-800

|x+4|>8

This absolute value inequality is equivalent to the solutions of the two inequalities
x+4>8andx +4 <-8.

Solving x + 4 > 8 by adding —4 to each side, you have x > 4.
Solving x + 4 < -8 by adding —4 to each side, you have x < -12. So the solution is written:

X >4 or x <-12. In interval notation, this is written (—e, =12) U (4, ).
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759. 1sx<4

First add —4 to each side of the inequality to isolate the absolute value.
|5—2x|<3

Now write the equivalent compound inequality.
-3<5-2x<3

Add -5 to each section of the inequality.

Then divide each section by -2. Be sure to reverse the senses/inequality signs.

-8<-2x<-2
-8, 2x 2
[ R
4>x>1

A more conventional way to write this statement is to “flip” the statement, reversing
the numbers and the inequality symbols. This puts the numbers in the order found on
the number line.

1 £x <4 is written [1, 4] in interval notation.

760. x26orx<4

Before applying the equivalence relationship between the absolute value inequality
and the inequality statements to be solved, the absolute value portion needs to be iso-
lated. This is accomplished by adding 4 to each side and then dividing each side by 2.

2|x-5|-42-2

2|x-5/=2

|x-5|>1
Now, using the inequality equivalences, you have x-5>1and x -5 <-1.
Solving x — 5> 1, you add 5 to each side and have x > 6.
Solving x - 5 < -1, you add 5 to each side and have x < 4.

The solution is x > 6 or x < 4. In interval notation, this is (—eo, 4] U [6, ).
11 13
761. ...

Before applying the equivalence relationship between the absolute value inequality and
the inequality statements to be solved, the absolute value portion needs to be isolated.
This is accomplished by adding -3 to each side and then multiplying each side by 6.

H3x-1]+3<5

Answers
701-800

%|3x—1|<2
|3x -1 <12
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Now, using the compound inequality equivalence, you have -12 < 3x -1 < 12.

Solving -12 < 3x -1 < 12, you add 1 to each section to get —11 < 3x < 13 and then divide

each section by 3 to get _Tll <x< ?

11 Q)
Y3 .

Written in interval notation, it’s (T

762. 2<xs<1

The inequality needs to be broken into two separate problems and the intersection
(shared portions) of the two problems used as the solution to the original statement.

First solve —4 < 3x + 2.
Adding -2 to each side, you have -6 < 3x. Dividing each side by 3, you have -2 < x or x > -2.

Solving the second inequality, 3x + 2 < 2x + 3, you first add —2x to each side to get x + 2
< 3 and then add -2 to each side to get x < 1.

Graph the two solutions, x > -2 and x < 1 on a number line.

1

-2
~
&

®
-2 1

The two inequalities share solutions from -2 up to +1. This shared solution does not
include -2, but it includes +1. The solution is written -2 < x < 1 or, in interval notation,
(-2, 1].

The inequality needs to be broken into two separate problems and the intersection
(shared portions) of the two problems used as the solution to the original statement.

First solve 1 <2x-5.
Adding 5 to each side, you have 6 < 2x. Dividing each side by 2, you have 3 < x or x > 3.
Solving the second inequality, 2x—-5< %x+ 10, you first add 5 to each side to get

2x < %x+ 15. Then add —%x to each side to get %x <15. Now multiply each side of the =y
=]
equation by % to get x<9. °;°°|°
D e
Graph the two solutions, x > 3 and x <9, on a number line. EE
3 9
@
@
3 9

The two inequalities share solutions from 3 up to 9. This shared solution includes both
endpoints. The solution is written 3 <x <9 or, in interval notation, [3, 9].
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764. x>-1

The inequality needs to be broken into two separate problems and the intersection
(shared portions) of the two problems used as the solution to the original statement.

First solve -5 < 4x - 1.
Adding 1 to each side, you have -4 < 4x. Dividing each side by 4, you have -1 < x or x > -1.

Solving the second inequality, 4x — 1 < 6x + 7, you first add 1 to each side to get 4x < 6x
+ 8. Then add -6x to each side to get —2x < 8. Now divide each side of the equation by
-2 to get x > -4.

Graph the two solutions, x > -1 and x > —4 on a number line.

—4 -1
N

=/

4 -

The two inequalities share solutions from -1 and greater. This shared solution doesn’t
include the -1 endpoint. The solution is written x > -1 or, in interval notation, (-1, ).

765. -2<sx<1

The inequality needs to be broken into two separate problems and the intersection
(shared portions) of the two problems used as the solution to the original statement.

First solve x + 1 < 3x + 5.

Adding -1 to each side, you have x < 3x + 4. Then adding -3x to each side you have
—-2x < 4. Dividing each side by -2, you have x > -2.

Solving the second inequality, 3x + 5 < 8, you first add -5 to each side to get 3x < 3.
Then divide each side of the equation by 3, giving you x < 1.

Graph the two solutions, x > -2 and x < 1 on a number line.

-2 1
@

—~
N\
-2 1

Answers
701-800

The two inequalities share solutions from -2 up to 1. This shared solution includes the
-2 endpoint but not the 1 endpoint. The solution is written -2 < x < 1 or, in interval
notation, [-2, 1).

760. $5,000

Using I = Prt, let P = 20,000. Change the 2.5% to the decimal 0.025 and let it represent r.
The t is replaced by 10.

I = 20,000(0.025)(10) = 5,000
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7617.

768.

769.

770.

$4,320

$133

Using I = Prt, let P = 4,000. Change the 4% to the decimal 0.04 and let it represent r. The
tis replaced by 2.

I=4,000(0.04)(2) = 320. This is the amount of interest. Add this to the amount loaned
for a total payback of $4,320.

Using I = Prt, let P = 3,600. Change the 11% to the decimal 0.11 and let it represent r. The
tis replaced by 3.

I=3,600(0.11)(3) = 1,188. This is just the amount of interest you owe. Add this to the
cost of the television:

3,600 + 1,188 = 4,788
Now divide the total by the number of months in 3 years; 3(12) = 36.
4,788 + 36 = 133

8 years

98.6°

If the total is to be $13,400, then you need to earn $3,400 in interest (subtract $10,000
from $13,400).

Using I = Prt, let P = 10,000. Change the 4%% to the decimal 0.0425 and let it represent r.
The $3,400 interest is I. The equation you work with is:

3,400 = 10,000(0.0425)t.
To solve for ¢, first multiply 10,000(0.0425) = 425.
3,400 = 425t
Now divide each side by 425.
It will take 8 years. Will the cost of the boat be the same then?

3400 _ 425¢
425 = 425
8=t

Answers
701-800

Using the formula °F = %OC + 32, substitute the given value of 37 for °C and simplify.
°F = 3(37)+32
_333,39_¢63
=<5 +32—665+32
_0’3 _
=98 5= 98.6
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771. 15
Using the formula °C = %("F —32), substitute the given value of 59 for °F and simplify.
o _ D
C= §( 59-32)
=3(27)=15
772. 10
Using the formula °C = %("F —32), substitute the given value of 212 for °F and simplify.
°C =3(212-32)
=2(180)=100
773. o
Using the formula °F = %"C + 32, substitute the given value of —40 for °C and simplify.
°F =3(-40)+32
=-T72+32=-40
This is the only temperature at which the two measures are the same.
774. 1215
Using the formula S, = n(n2+1), let n = 50.
50(50+1) ®56(51
5, =20 : )_ Z( ) 25(51)=1275
775. 1 through 100
=)
§$ Using the formula S, = n(n2+ 1), let .S =5050.
O e
co
<= 5050211(r12+1)
Multiply each side of the equation by 2, and then distribute the n on the right.
2.5050=2- @

10,100=n(n+1)
10,100=n’+n

Add -10,100 to each side of the equation.
0=n%+n-10,100
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776.

7717.

778.

779.

780.

Factor the quadratic.
0=(n-100)(n+101)

Setting the two binomials equal to 0, you have n = 100 or n = -101. Discard the negative
solution, and you have n = 100. The solution is the natural numbers from 1 through 100.

1,050

To do this problem, you find the sum of the natural numbers from 1 through 60 and
then subtract the sum of the numbers from 1 through 39.

S0 = 280D 3061 - 1830
5, - 200950 _3010)_yg00) e,

Sy = Ss = 1830 = 780 = 1050

1,515

To count the seats, you need the sum of the numbers from 36 through 65. If the first row
has 36 seats, the second row has 37 seats, the third row has 38 seats, and so on, then you
find that the row number has 35 more seats than that number (30th row has 65 seats).

So first find the sum of the numbers from 1 through 65 and then subtract the sum of
the numbers from 1 through 35.

S :wzgsus):%o
S =S, = 2145 - 630 = 1,515

330 miles

Using d = rt, replace the r with 55 and the ¢ with 6.
d = (55)(6) = 330

60 mph
Using d = rt, replace the d with 450 and the ¢ with 7.5. LS
Leo
450 = 1(7.5) Bl
co
Divide each side of the equation by 7.5. N
450 _1(75)
7.5 5
60=r

17.5 hours

Using d = rt, replace the d with 1,050 and the r with 60.
1050 = 60¢
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Divide each side of the equation by 60.

1050 _ 60t
60 ~ 60
17.5=t

78 ’. 50 mph

Using d = rt, you have a total distance of 150 + 200 miles = 350 miles. The total amount
of time spent driving is seven hours. You find this by determining that it’s eight hours
from 8:00 am until 4:00 pm and then subtracting the one hour you stopped.

Replacing d with 350 and ¢ with 7,
350 = rn(7)
Divide each side of the equation by 7.
350 _r(7)
7 7
50=r

782. 11:00 am

To solve this problem, you need the distance that Hank traveled to be equal to the dis-
tance that Helen traveled (since Helen eventually catches Hank). Using d = rt, distance
Hank traveled = distance Helen traveled:

dHunlz = dHe[en
r HanktHank =T, Helent Helen
Let t be the amount of time Hank traveled until Helen caught up with him.

And let ¢ - 0.5 be the amount of time that Helen traveled (since Helen started driving
0.5 hour after Hank).

T HanklL Hank =) HelenlL Helen

50t =60(t—0.5)

Distribute the 60 on the right.

50t = 60t - 30
= Add -60¢ to each side of the equation.
Q00
g ~10¢=-30
<R
Now divide each side of the equation by -10.
=10t _ =30
=0 10
t=3

Since t represents the amount of time that Hank traveled, and Hank left at 8:00, then it
must have been 11:00 when Helen caught up with him.



3:00 pm

To solve this problem, you need the distance that the first bus traveled and the
distance that the second bus traveled to have a sum of 800 miles.

Using d = rt:
distance first bus + distance second bus = 800
dFirs[ + dSecond = 800

7) FirsttFirsl + Vsecond t Second = 800

Let t represent the amount of time that the first bus traveled, and let 40 represent its
rate.

And let £ - 1 be the amount of time that the second bus traveled (since it left one hour
after the first bus), and let 55 represent its rate.

Trirstl First  Vsecondl secona = 800
40¢+55(t—1) =800

Distribute the 55 and combine like terms.
40t + 55t - 55 = 800
95t - 55 = 800

Add 55 to each side of the equation.
95t = 855

Now divide each side of the equation by 95.
95t _ 855

95~ 95
t=9

The first bus traveled 9 hours. Since it left at 6:00 am, 9 hours later is 3:00 pm.

1
IZ hour

To solve this problem, you need the total distance that Claire walked and Charlie
walked to have a sum of 10 miles.

Using d = rt:
distance Claire + distance Charlie = 10
d quaire + d charie = 10
Tctairel ctaire  Tenartie chartie = 10

Let f represent the amount of time that the Claire walked, and let 4 represent her rate.

Then let ¢ - % be the amount of time that Charlie walked (15 minutes is % hour, and he

started 15 minutes after Claire), and let 5 represent his rate.

Yctairel Ctaire T Yenartiel chartie = 10

4t+5(t—%)210

Chapter 24: Answers 3 4 9

Answers
701-800
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Distribute the 5 and combine like terms.

4t+5t-2=10
9r-2=10
Add % to each side of the equation, and then multiply each side by %
9r=2+10=4
t=2=11

It took 1 hour and 15 minutes for them to meet up.

785. 200 miles

To solve this problem, you need the distance that Bill traveled to be equal to the dis-
tance that Will traveled.

Using d = rt:
distance Bill traveled = distance Will traveled
dgy =dyy
Tginl i = Twinbwin

You know that the amount of time Bill traveled is 5, so replace his time with 5, and let r
represent his rate.

Then let 5 - 1 = 4 be the amount of time that Will traveled (Bill’s time was one hour
more than Will’s) and his rate be represented by r + 10.

Tl i = Ywinlwi
(r)5=(r+10)4
Simplify both sides.
5r=4r+ 40
Add —4r to each side.
r=40

This doesn’t answer the question about how far the trip is. But if 40 is Bill’s rate, and if
he takes 5 hours, then d = rt gives you d = 40(5) = 200 miles.

Answers
701-800

780. 720°

Using the formula A = 180(n - 2), replace the n with 6.
A =180(6-2) =180(4) = 720



78 7. 1440°

A decagon has 10 sides. Using the formula A = 180(n - 2), replace the n with 10.
A =180(10-2) = 180(8) = 1440

78 8. octagon

Using the formula A = 180(n - 2), replace the A with 1080 and solve for n.
1080 = 180(n - 2) = 180n - 360

Add 360 to both sides of the equation.
1440 = 180n

Now divide each side of the equation by 180.

1440 _ 180n
180 ~ 180
8=n

The polygon is an octagon.

789. 150°
Using the formula A = 180(n - 2), replace the A with 1800.
1800 = 180(n - 2) = 180n - 360
Add 360 to both sides of the equation.
2160 = 180n
Now divide each side of the equation by 180.
2160 _ 180n
180 ~ 180
12=n
The polygon is a dodecahedron. To find the measure of one angle, divide the total
number of degrees by 12.
1890 _ 150
Each angle measures 150°.
790. s5

. X1+ Xy+ X+t X
Using A=~1-=2 n3 o

replace the n with 4 (the total number of scores).

A= 81+67293+99

_340 _
=25 =85

, put the scores in the numerator of the fraction, and

Chapter 24: Answers 3 5 ’

Answers
701-800
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791. 53
Using A= X+ Xo+ X3+ + X,

careful with all the multiple scores. The total number of quizzes is 10, so you replace

the n with 10.

A 10

_27+20+28+8 _ 83 _
= 10 =10 =83

, put the scores in the numerator of the fraction. Be

792. At least 85

Using A=
represent the needed score. There will be a total of 5 exams, so replace the n with 5.
Joel wants the average to come out to be at least 90, so replace the A with 90.

90 = 85+87+953+100+x

Multiply each side of the equation by 5, and add the scores in the numerator.

X1+x2+X3+~--+Xn

, put the given scores in the numerator, and use x to

5.90= 5. 85+87+93+100+ x

3
450 =365+ x
Subtract 365 from both sides.
85 =x

Joel needs at least an 85 to have an average of 90 for all five exams.

793. At least 99

X X+ X5+ X,

Using A= , put 3(91) for the sum of the first three exams and let

n
x represent what he needs on the last exam. Replace the n with 4, and use 93 for the
average, A.
932 3(91)+x
4
= Multiply both sides of the equation by 4.
Lo
3(91
é SI 4.93=4. 3(91)+x
<~ A
372=273+x
Subtract 273 from both sides of the equation.
99 =x

Tomas will have to be practically perfect.



794. o

The numbers are the squares of the first six natural numbers. Using the formula
n(n+1)(2n+1)

S= Y S replace the n with 6.
B(6+1)(2:6+1)

S = 5 =7(13)=91

795. 1,240

You want the sum of the squares of the first fifteen natural numbers. Using the formula
G n(n+1)(2n+1)

6 , replace the n with 15.
_15(15+1)(2-15+1)
h 6

15(16)(31) _ 7440 _ 1949
6 6

S

796. 37

Using a, = a, +(n—1)d, replace the a, with 1, the n with 10, and the d with 4.
@ =1+(10-1)-4=1+9-4=37

797. 192

Using a, = a, +(n-1)d, replace the a, with -6, the n with 100, and the d with 2.
Ay =—6+(100-1)-2=-6+99-2=192

798. 159

Using a, = a, +(n—1)d, replace the a, with 3, the n with 40, and the d with 4. You find
the value of d by subtracting any term from the very next term in the sequence.

a=3+(40-1)-4=3+39-4=159

799. 43

Using a, = a, +(n—1)d, replace the a; with 100, the n with 20, and the d with -3. You find
the value of d by subtracting any term from the very next term in the sequence.

ay =100+ (20-1)(=3)=100+(19)(-3) = 43

800. 550

Using S, = %(Cll +a,), you have to identify n. You already have the first and last terms,
40 and 60. One way to count the number of even numbers between 40 and 60 (including

Chapter 24: Answers 3 5 3

Answers
701-800
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both those numbers) is to come up with a system. There are five even numbers from 40
through 48, five even numbers from 50 through 58, and then just one more for the 60.
That’s 11 numbers.

Su=1}(40+60)=11(100)=11(50)= 550

801. 2,420

Using S, = %(a1 +a, ), you have to identify the last number in the sequence. You do this
with the formula for finding the nth term, a, = a, +(n-1)d.

The 40th term is 2 + (40-1)3 =2 + 39(3) = 119.

Now you find the sum.

Si="(2+119)=20(121) = 2420

802. s
: : . n*(n+1)*
The list of cubes includes the cubes of the numbers 1 through 7. Using S, = —
replace the n with 7.
72(7+1)°
5,2 T(1)
49(64
298 _49(16) =784
803. 44000
The list of culZJes includes the cubes of the numbers 5 through 20, and the formula,
2
S, = @, gives you the sum starting with the number 1. You need to find the sum
of the cubes from 1 through 20 and subtract the sum of the cubes from 1 through 4.
20%(20+1)°
Sy = ( 4 )
= w =100(441) = 44,100
4%(4+1)
5, )
Z168) _4(25)=100

Sy =S, = 44,100 - 100 = 44,000

Answers
801-900

804. $6,741.74

nt
Using the formula A= P(1+ %) , replace the P with 5000, the r with 0.03, the n with 4,
and the ¢t with 10.

4(10)
A=5000(1+%)
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805.

806.

Using a scientific calculator, you need to combine the terms in the parentheses first,
then raise the answer to the 40th power, and then multiply by 5000.

4(10
A=5000(1+ 493

=5000(1.0075)"

~5000(1.34835)
~ 6741.74

$11,977.29

Using the formula A= P(1+ ) , replace the P with 40,000, the r with 0.0525, the n with
12, and the f with 5.

12(5)
A=10,000(1+ 03523

Using a scientific calculator, you need to combine the terms in the parentheses first,
then raise the answer to the 60th power, and then multiply by 40,000.

A= 40, 000(1+ 0. ({325)

= 40,000(1.004375)"
~ 40,000(1.29943 )
~51,977.29

The interest earned is the difference between the total amount and the principal:
51,977.29 — 40,000 = 11,977.29.

$49,188.42

Using the formula A= P(1+ ) , replace the P with 20,000, the r with 0.06, the n with
365, and the t with 15.

0.06
A=20, 000(1+ 8%

)365 (15)

Using a scientific calculator, you need to combine the terms in the parentheses first,
then raise the answer to the 5475th power, and then multiply by 20,000.

)365 (15)

0.06
A=20, 000(1+ 256

~20,000(1.000164)™"
~20,000(2.459421)
~49,188.42

Answers
801-900
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807. $32,019.05

nt
Using the formula A= P(1+ %) , replace the P with 1, the r with 0.02, the n with 4, and
the ¢t with 520 (subtracting 2012 - 1492).

4(520)
A= 1(1+—0-22)

Using a scientific calculator, you need to combine the terms in the parentheses first, then
raise the answer to the 2080th power, and then multiply by 1 (if you think that’s necessary).

4(520)
A= 1(1+—0-22)

=1(1.005) ™
~1(32019.05083)
~32,019.05

8 0 8. 28 yards

Using P = 2(! + w), replace the [ with 8 and the w with 6.
P=2(8+6)=2(14)=28

8 0 9. 150 feet

Using P = 2(I + w), replace the P with 400 and the w with 50.
400 = 2(1 + 50)

Divide each side of the equation by 2.
200 =1+50

Now add -50 to each side.
150 =1

8 ’0. 180 feet

If the length is three times the width, then you can write 3w for the length. Replacing /
with 3w in the formula P = 2(I + w), you have P = 23w + w) = 2(4w) = 8w.

Now replace the P with 480, and you have 480 = 8w.
Divide each side of the equation by 8, and w = 60.
The question asks for the length.

[ =3w =3(60) = 180

Answers
801-900

811. 52 feet

If the length is 4 feet greater than the width, then you can write the length as being 4 + w.

Replacing [ with 4 + w in the formula P = 2({ + w), you have P=2(4 + w + w) = 2(4 + 2w) =
8 +4w.
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Now replace P with 200, and the equation is 200 = 8 + 4w.
Subtract 8 from each side of the equation.
192 = 4w
Now divide each side of the equation by 4.
48 = w
You want the length of the pool. Since /=4 + w, then [ = 4 + 48 = 52.

135 feet

If the width is 30 more than one-third the length, then w = 30+%1. Writing the

perimeter formula using this value for w, you have P = 2(1 +30 +%l) = 2(30 + %1 )
Replace the P with 420.

420:2(30+§1)

Now divide each side by 2.

210=30+%l

Add -30 to each side of the equation.
_4
180= 31

And now multiply each side by the reciprocal of %

3 a5 _B A
F i & O
135=1

180 feet by 120 feet

First write the ratio of length to width as a proportion.
[ _3

w2

Now multiply each side of the equation by w to solve for L.

L_3.
w% = 2 w
Replace the [ in P = 2({ + w) with its equivalent, and replace the P with 600.

600=2(%w+w)

Answers
801-900

Simplify on the right.
600 = 2(%w) ~ 5w
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Divide each side of the equation by 5 to get 120 = w.

Since [ = %w, then, if w = 120,

3
1=3(120)=180
8 ’4. 26 square feet
Using the formula A = %h(b1 +b,), replace the h with 4, and replace b, and b, with 5 and 8.

A=L(4)(5+8)=2(13)=26

DNo|—

8 ’5. 52 feet

Using the formula A = %h(b1 +b,), replace the A with 170, the i with 5, and the b, with 16.

170=1(5)(16+b,)

Multiply each side of the equation by

%,17():%%(5)(1&1)2)
68 =16+b,

2
£

Subtract 16 from each side, and you find that b, = 52.

816. 32 feet

The area of a square is equal to the side measure squared.
64 = s?
Take the square root of each side of the equation, and you get 8 = s.
To find the perimeter, multiply the length of the side times 4.
P=4(8) = 32.

8 7 7. 256 square feet

The perimeter of a square is four times the measure of a side.
64 =4s

Divide each side of the equation by 4 to get 16 = s.

Find the area by squaring the measure of the side.
A =16%=256

Answers
801-900

8 ’8. 9, 15, and 18 inches

The two comparisons are both to the shortest side, so let x represent the measure of
the shortest side. Then one side is twice the shortest side, 2x. And another side is 6
inches greater than shortest side, 6 + x.
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The total perimeter, 42, is the sum of the measures of the sides.
42 =x+ (2x) + (6 + x)
Simplify on the right by adding like terms.
42=4x+6
Add -6 to each side.
36 = 4x
Divide by 4.
9=x
The shortest side is 9 inches.
Twice the shortest is 2(9) = 18 inches.

Six greater than the shortest is 6 + 9 = 15 inches.

8 ’ 9. 16 feet

First determine the lengths of the sides of the current triangle.
First side: 8 feet

Second side: three times 8 feet, 3(8) = 24 feet

Third side: 8 feet shorter than second side, 24 — 8 = 16 feet
Total perimeter: 8 + 24 + 16 = 48 feet.

An equilateral triangle has three sides all the same length. So divide the perimeter by 3.

48 _
?_16

820. 10 feet

Let w represent the width. Then the length is [ = 2w — 2. Using the area formula, A = lw,
replace the A with 180 and substitute in the length equivalence.

180 = Cw - 2)w
Simplify on the right.
180 = 2w?* - 2w
Divide each term by 2.
90=w’-w
Now add -90 to each side and factor the quadratic.
0=w?-w-90
0=(w-10)(w+9)

Answers
801-900

Setting the binomials equal to 0, you get w = 10 or w = -9.

The width measure can’t be negative, so just use w = 10.
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8 2 ’. 3,520 square feet

First let the length of the rectangle be represented by . Then the width is w = %l +4.

Using the perimeter formula, P = 2(/ + w), let P be 248 and substitute in the width
equivalence.

248=2(1+%1+4)

Simplify on the right. Then divide each side of the equation by 2.
248 = 2(%1 + 4)

=3
124=51+4

Subtract 4 from each side.

=3
120=51

Now multiply each side by %

2120-2.2,

3 57!

80=1

The length of the rectangle is 80. Use this to determine the width.
w=31+4=1(80)+4=40+4=44

The area of a rectangle is found by multiplying the length times the width.
A =lw = (80)(44) = 3520

822 54003 sq. cm

A regular hexagon has six sides — all the same length. Divide the perimeter, 360, by 6 to
get 60 for the length of one side. Let 60 replace the x in the formula for the area of a
regular hexagon.

3J— 393 (60)* = 3f 3600 = 540043

823. 72 feet
33

Using the formula for the area of a regular hexagon, A = sz, replace the A with 2163
and solve for x, the length of one side.

o9
=T 21648 = 33«
58
To solve for x?, first multiply each side of the equation by the reciprocal of its coefficient.
—£_26"./8 = 2 %
3 )ﬁ 3B Z

2.72=144= x*
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Taking the square root of each side, you find that 12 = x.

Now, to find the perimeter, multiply the length of the side times 6 (the total number of
sides in a hexagon). P = 6(12) = 72

824. 12 cm
1

Using A= 7bh’ replace the A with 60 and the h with 10. Then solve for b.
1
60 = 71)(10)

First simplify on the right.
60 = 5b

Now divide each side by 5.
12=b

8 2 5. 16 inches

Using the area formula, A = %bh, replace the A with 2(144) = 288 sq in and the b with 36.
Then solve for A.

288 = (36)h

Simplify on the right.
288 =18h

Now divide each side of the equation by 18.
16 =h

8 2 6. 6 square feet

Using the Pythagorean theorem to solve for the measure of the other leg, replace the ¢
with 5 and the a with 3.

32, p2-52
9+b%=25

Subtracting 9 from each side,
b*=16

Taking the square root of each side, b = 4. The two legs of a right triangle are perpen-
dicular to one another, so one can be the base and the other the height of the triangle.

Using the formula for the area of a triangle, A = %bh, replace the b with 4 and the h with 3.
(The other way around would have worked, too.)

A=2(4)(3)=6

Answers
801-900
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82 7. 13 feet

First write the measure of one leg in terms of the other. If the first leg has measure a,
and if the other, b, is two more than twice a, then the measure of b = 2a + 2.

The two legs are perpendicular to one another, so they can be used for the base and
height in the area formula.

A=3bh=1(a)(2a+2)

Replace the area, A, with 30.

30=%(a)(2a+2)

Distribute the % over the two terms in the binomial on the right side.
30=(@(a+1)
Distribute the a on the right, and then add -30 to each side of the equation.
30=a*+a
0=a?+a-30
Now factor the quadratic.
0=(a+6)(a-5)
Setting the two binomials equal to 0, you get a = -6 or a = 5.
The leg of the triangle won’t have a negative measure, so a = 5.
You find the measure of b using 2a + 2,s0b=2(5) +2=10+2 = 12.
The two legs of the right triangle are 5 and 12.
Use the Pythagorean theorem to find the measure of the hypotenuse.
a+ b =c?
52+ 122 = ¢?
25+ 144 =169 = ¢?

Take the square root of each side, and 13 = c.

8 2 8. 8 inches

Using the volume formula, V = lwh, replace the V with 48, the [ with 4w, and the A with 3.
48 = (4w)(w)(3)
Simplify on the right.

=

ggc? 48 = 12u?

éé Divide each side by 12.
4 = w?

Taking the square root of each side, you get w = 2.
Since the length is 4 times the width, [ = 4(2) = 8
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A cube is a right rectangular prism in which all the faces are congruent squares and all
the edges are the same measure. So /= w = h.

Replace all three dimensions with x. Then the formula for the volume is V = x3.

Letting V = 64, you have 64 = x°. Taking the cube root of each side, you have 4 = x.

83 0. % inches

83 ’. 4 feet

832. 45°

Using the formula for the volume of a cylinder, V = nr?h, replace the V with 54 and the r
with 3.

54 = (3)*h
Simplify on the right.
54 = 9rth
Solve for h by dividing each side of the equation by 9.

54° _ 9fh
I 9%
Ly

T

The height is a little less than 2 inches.

Using the formula for the volume of a cylinder, V = nr?h, replace the V with 192r and
the h with 12.

1921 = r3(12)
Divide each side of the equation by 12x.
1925 _ 2’ (12)

127 1Zx
192 _1-_ .2
W—IG—Y

Take the square root of both sides to get 4 =r.

D R
Using the formula % = 97 place the % in the numerator above the 7. =
n oS
0" _ 4 B
180 "« 8

Simplify the complex fraction on the right by multiplying the numerator by the recipro-
cal of the denominator.

6’ _x£ 1_1
1890~ 4 A~ 4
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833. or

834. or

835. 165°

Answers
801-900

Now solve for the degree measure by multiplying each side of the equation by 180.

0° g5 1
180 180 180 1
6” =45
Using the formula 1680 or Z_ place the 150 in the numerator above the 180.
150 _ 6"
180 =«
Reduce the fraction on the left.
150° _ ¢*
180° %
Now solve for the radian measure by multiplying each side of the equation by .
_ 4.0
=i 7
5T R
5= 6

0 Z—, place the 300 in the numerator above the 180.

D
Using the formula &~ 130 =

300 _ 6%
180 " &

Reduce the fraction on the left.
300° _ 9"
180° T
Now solve for the radian measure by multiplying each side of the equation by .

5_4.0%
=&

57 _ or
?—9

D
Using the formula &~ 130 = 0 Z—, place the lllg in the numerator above the .
liz
o7 _ 12
180 =&

Simplify the complex fraction on the right by multiplying the numerator by the recipro-
cal of the denominator.

6° _1lx 1 _11

180 12 # 12
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Now solve for the degree measure by multiplying each side of the equation by 180.

07 g 11
180755 =180 " 15
b —-165

836. -

B

Using the formula &__ 1
-30 _ oF

180 7©

80 - place the =30 in the numerator above the 180.

Reduce the fraction on the left.
30" _ 6"
180° F
Now solve for the radian measure by multiplying each side of the equation by .

-1_ 0. 0"
-5

837. About 115°

Using the formula 2 9

0’ _2
180 «
Solve for the degree measure by multiplying each side of the equation by 180.

0 _on 2
180 - =180-2

b _ 360
0_71'

180 Z—, place a 2 in the numerator above the m.

If you want a decimal approximation, divide 360 by 3.1416 to get about 115°.

83 8. 32 feet

Using h = -16£ + 48t, replace the t’s with 2.
h =-16(2)% + 48(2) = -64 + 96 = 32

839. 20 feet

Using h = —=16£ + 48t, replace the t’s with 2.5.
h = -16(2.5)% + 48(2.5) = -100 + 120 = 20

This height is lower at 2.5 seconds than at 2 seconds, because the ball is coming back
down toward the ground.

Answers
801-900
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8 4 0. 0.5 and 2.5 seconds

Using h = -16£ + 48t, replace the h with 20 and solve for t.
20 = =167 + 48t
Add -20 to each side of the equation, and then factor on the right.
0=-16¢+ 48t-20
0 =-4(4F - 12t + 5)
0=-4Q2t-1)(2t-5)
Setting the two binomials equal to 0, you get f = % ort= %
Both answers are correct. After 0.5 seconds, the ball is 20 feet in the air. It goes higher
and then starts down, reaching 20 feet again after 2.5 seconds.

8 4 ’. 3 seconds

Using h = =162 + 48t, replace the h with 0 (the height of the ball is 0 feet when it hits the
ground) and solve for ¢

0=-167 + 48¢
Factor on the right.
0=-16¢t-3)

Setting the two factors equal to 0, you get t = 0 or ¢t = 3. The t = 0 represents the begin-
ning - right before the launching of the ball. The t = 3 represents when the ball comes
back down and hits the ground.

8 4 2 « 30 square inches

Using A= \/S(S —a)(s—-b)(s—c), you first find the semi-perimeter (half the perimeter) by
adding up the measures of the sides and finding half of that measure: 5 + 12 + 13 = 30.
Half of 30 is 15. Now use the 15 for s in the formula, and replace the a, b, and ¢ with the
measures of the sides and simplify.

A= [15(15-5)(15-12)(15-13)

= I5(10)(3)(2) = V900 = 30
843. 24 square feet

Using A= \/s(s —a)(s-b)(s-c), you first find the semi-perimeter (half the perimeter) by
adding up the measures of the sides and finding half of that measure: 6 + 8 + 10 = 24.
Half of 24 is 12. Now use the 12 for s in the formula, and replace the a, b, and ¢ with the
measures of the sides and simplify.

A= [12(12-6)(12-8)(12-10)

- JE2(6)(4)(2) = 576 = 24

Answers
801-900
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4 or 213

Using A= /s(s—a)(s—b)(s—c), you have two of the sides; leta = 3 and b = 5.
You need c. The semi-perimeter is half the sum of the measures of the sides, so

(3+5+C) 1(8+c)—4+;c. Fill in the values for q, b, s, and the area, A.

_ 1 1. 1. 1._
6—\/(4+2c)(4+2c 3)(4+3c-5)(4+Fe-c)
Simplify what’s in the parentheses.

6:\/(4+%c)(1+%c)( 1+ 2c)(4—7 )

Rearrange the orders of the binomials, and you find that you have two pairs of sum-
and-difference binomials. They multiply together rather nicely.

o fie b B -3

— fo1+dcz)(16- 12
6_\/( 1+1c )(16 L )
Continue by multiplying the two binomials together.

6= \/ 16+Hc2—L )

Now square both sides of the equation to get rid of the radical.

2
2 _ _ 17 2 1 4
6 —(\/( 16+ R T ))

_ 17 2 1 4
36= 16+4c 16 €

Add -36 to each side of the equation. Then reverse all the signs (same as multiplying
both sides by -1) to get the polynomial ready to be factored.

_ uz_th
0=-52+=+c 16€

116(‘ —%C2+52=0

Even though it will make the constant pretty big, you should multiply each side of the
equation by 16 to get rid of the fractions. You then have a quadratic-like trinomial that
can be factored.

1
16(16c —T7c2+52):16(0)

c'-68c*+832=0
(c*-52)(c*-16)=0

Answers
801-900

Setting the two binomials equal to zero, you get the four solutions:

\/5_2g =213, c=-52 =-2\13, ¢ = 4, or ¢ = 4. You disregard the two
negative solutions; the problem involves the measures of the sides of a
triangle. The other two solutions work fine.
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8 4 5 « 30 inches

Using A=/s(s—a)(s—b)(s—c), you can call all three sides the same thing. Let them all
be represented by a. The semi-perimeter is half the sum of the measures of the sides,

1 1
sos=5(a+a+a)=5(3a)=5a

Replace the area, A, with 2543, the s with %a, and the measures of the sides with a.

255 - B[ Ba—a] Ja-a] Bu—d]

Simplify under the radical.
= Ballal(lal(L
258 = 3a( 34 3)(34]

_ [3a’
253 = 16

You could simplify the radical on the right, but you’ll be squaring both sides, anyway,
so just skip the simplifying for now and square both sides of the equation.

(25\/§)Z=(\/3%T

_3a’
625(3)= 16
Now multiply each side by ?

16 _16 3a’
5 625(3)=5 ¢
10,000=a*

The number 10 raised to the fourth power is 10,000, so the fourth root of 10,000 is 10.
You don’t bother with the negative solution.

The question asks for the perimeter of the triangle, so you add up the three sides, all
measuring 10, and get 30.

84 6. Jim: 10; Jon: 20

Jim’s age: n

Since Jon is twice as old as Jim, then Jon’s age: 2n.

Five years ago, each was 5 years younger, so subtract 5 from their current ages.
Jim’s age five years ago: n -5

Jon’s age five years ago: 2n -5

The statement needed to solve the problem says that, five years ago, Jon was (equals)
three times as old as Jim.

Answers
801-900

Jon’s age five years ago = three times Jim’s age five years ago
Plug in the expressions for Jim and Jon’s relative ages five years ago.
2n-5=3(n-5)
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Distribute on the right.

2n-5=3n-15
Add -2n to each side and add 15 to each side.
10=n

Jim is 10 years old, and Jon is twice as old, 20 years old.

8 4 7. Greta: 6; Grace: 18

Greta’s age: g

Since Grace is three times as old as Greta, then

Grace’s age: 3g.

In six years, each will be six years older, so add 6 to their current ages.
Greta’s age in six years: g + 6

Grace’s age in six years: 3g + 6

The statement needed to solve the problem says that, in six years, Grace will be
(equals) twice as old as Greta.

Grace’s age in six years = two times Greta’s age in six years
Plug in the expressions for Grace and Greta’s relative ages in six years.
3g+6=2(g+6)
Distribute on the right.
3g+6=2g+12
Add -2g to each side and add -6 to each side.
g=6
Greta is 6 years old, and Grace is three times that, or 18 years old.

848. Stefanie: 12; Amanda: 36

Stefanie’s age: n

Since Amanda is three times as old as Stefanie, then Amanda’s age: 3n.

Eight years from now, both will be eight years older, so add eight to each age.
Stefanie in eight years: n + 8

Amanda in eight years: 3n + 8

The statement needed to solve the problem says that, in eight years, Amanda will be
(equals) four more than twice Stefanie’s age.

Answers
801-900

Amanda’s age in eight years = four more than twice Stefanie’s age in eight years
Plug in the expressions for Amanda and Stefanie’s relative ages in eight years.
3n+8=4+2(n+8)
Distribute on the right.
3n+8=4+2n+16
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Simplify on the right.
3n+8=2n+20

Add -2n to each side, and add -8 to each side.
n=12

Stefanie is 12 and Amanda is three times that, or 36.

84 9. Hal: 18: Hank: 20

Hal’s age: h

Since Hank is two years older than Hal:

Hank’s age: h + 2.

Twelve years ago means to subtract 12 from their ages:
Hal’s age 12 years ago: h— 12

Hank’s age 12 years ago: (h + 2) - 12=h-10

The statement needed to solve the problem is that Hank’s age 12 years ago was
(equals) 4 years less than twice Hal’s age 12 years ago.

Hank’s age 12 years ago = twice Hal’s age 12 years ago minus 4.
Plug in the expressions for Hank and Hal’s relative ages 12 years ago.
h-10=2h-12)-4
Simplify on the right.
h-10=2h-24-4

h-10=2h-28
Add -h to each side and add 28 to each side.
18=h

Hal is 18, and Hank is two years older, or 20.

85 0. Bart: 18; Betty: 22

Bart’s age: b

Betty is four years older than Bart.

Betty’s age: b + 4

In three years, they will be older, so add 3 to each age.
Bart’s age in three years: b + 3

Betty’s age in three years: b+4+3=b+7

Answers
801-900

The statement needed to solve the problem is Betty’s age in three years plus Bart’s age
in three years will be (equals) 46.

Plug in Betty and Bart’s respective ages in three years.
Bb+3)+b+7)=46
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Simplify on the left.
2b+10 =46
Add -10 to each side.
2b =36
Divide each side by 2.
b=18
Bart is 18 and Betty, four years older, is 22.

85 7. Maura: 10; Les: 20

Maura’s age: m

Les is ten years older than Maura.

Les’s age: m + 10

Five years ago they were both younger; subtract 5 from each age.
Maura’s age five years ago: m — 5

Les’s age five years ago: m + 10-5=m + 5

The statement needed to solve the problem says that Maura’s age five years ago plus
Les’s age five years ago has a sum of 20.

(m-=5)+(m+5)=20
Simplify on the left.

2m =20
Divide each side by 2.

m =10

Maura is 10, and Les, who is ten years older, is 20.

852. Moe: 5; Joe: 10; Louie: 12

Moe’s age: e

Moe is twice as old as Joe.

Joe’s age: 2e

Louie is two years older than Joe.

Louie’s age: 2e + 2

In two years, they’ll each be two years older.

Moe’s age in two years: e + 2

Answers
801-900

Joe’s age in two years: 2e + 2
Louie’s age in two years: 2e + 2 + 2 =2e + 4

The statement needed to solve the problem says that Joe’s age in two years plus Moe’s
age in two years plus Louie’s age in two years will be (equals) 33.

(e+2)+(e+2)+(e+4)=33
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Answers
801-900

Simplify on the left.
5e + 8 =33

Add -8 to each side.
5e = 25

Divide each side by 5.
e=5

Moe is 5. Joe is twice as old, or 10. Louie is two years older than Joe, or 12.

Karen: 10; Barb: 13; Mary: 26

Karen’s age: k

Barb is three years older than Karen.

Barb’s age: k + 3

Mary is twice Barb’s age.

Mary’s age: 2(k + 3) =2k + 6

Five years ago, each girl was five years younger, so subtract five from their ages.
Karen five years ago: k-5

Barb five years ago: k + 3-5=hk -2

Mary five years ago: 2k + 6 -5 =2k + 1

The statement needed to solve the problem says that the sum of Karen’s age five years
ago plus Barb’s age five years ago plus Mary’s age five years ago was (equals) 34.

(k-5 +k-2)+(2k+1)=34
Simplify on the left.

4k-6=34
Add 6 to each side.

4k = 40
Divide each side by 4.

k=10

Karen is 10. Barb is three years older than Karen, or 13. Mary is twice Barb’s age, or 26.

29, 30, and 31

First integer: n

Second integer: n + 1

Third integer: n + 2

The statement is that the sum of the integers is (equals) 90.
n+(n+1)+{@m+2)=90

Simplify on the left.
3n+3=90



855.

850.

Add -3 to each side.
3n =87
Divide each side by 3.
n=29
The three integers are 29, 30, and 31.

-1,0,1,2,and 3

48

First integer: n

Second integer: n + 1

Third integer: n + 2

Fourth integer: n + 3

Fifth integer: n + 4

The statement is that the sum of the integers is (equals) 5.
n+(n+D+(M+2)+(n+3)+(n+4)=5

Simplify on the left.

5n+10=5
Add -10 to each side.
5n=-5

Divide each side by 5.
n=-1

The five consecutive integers are: -1, 0, 1, 2, and 3.

First integer: n

Second integer: n + 2

Third integer: n + 4

The statement is that the sum of the even integers is 138.
n+n+2)+(Mn+4)=138

Simplify on the left.
3n+6=138

Add -6 to each side.
3n=132

Divide each side by 3.
n=44

The three even integers are 44, 46, and 48, so the largest is 48.
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Answers
801-900
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857. 100

First integer: n

Second integer: n + 2

Third integer: n + 4

Fourth integer: n + 6

The statement is that the sum of the even integers is 412.
n+(n+2)+(n+4)+(Mn+6)=412

Simplify on the left.

4n + 12 =412
Add -12 to each side.
4n = 400
Divide each side by 4.
n=100

The four even integers are 100, 102, 104, and 106. The smallest is 100.

858. 47

First integer: n

Second integer: n + 2

Third integer: n + 4

Fourth integer: n + 6

The statement is that the sum of the odd integers is 176.
n+(n+2)+(n+4)+(M+6)=176

Simplify on the left.

4n +12 =176
Add -12 to each side.
4n = 164
Divide each side by 4.
n=41

The four odd integers are 41, 43, 45, and 47. The largest is 47.

859. 151

Answers
801-900

First integer: n
Second integer: n + 2
Third integer: n + 4

Fourth integer: n + 6



860.

861.

Fifth integer: n + 8
The statement is that the sum of the odd integers is 755.
n+(n+2)+(M+4)+(M+6)+(n+8) =155
Simplify on the left.
5n + 20 = 755
Add -20 to each side.
5n =735
Divide each side by 5.
n =147
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The five odd integers are 147, 149, 151, 153, and 155. The middle number in the list is 151.

36, 40, and 44

36

First integer: n
Second integer: n + 4

Third integer: n + 8

The statement is that the sum of the multiples of 4 is 120.

n+(n+4)+(M+8) =120
Simplify on the left.
3n+12=120
Add -12 to each side.
3n =108
Divide each side by 3.
n =36
The numbers are 36, 40, and 44.

First integer: n
Second integer: n + 6
Third integer: n + 12
Fourth integer: n + 18

The statement is that the sum of the multiples of 6 is 108.

n+Mn+6)+(Mm+12)+ (n+18) =108
Simplify on the left.

4n + 36 = 108
Add -36 to each side.

4n =72

Answers
801-900
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Divide each side by 4.
n=18
The numbers are 18, 24, 30, and 36. The largest is 36.

862. 105

First integer: n
Second integer: n + 7
Third integer: n + 14
Fourth integer: n + 21
Fifth integer: n + 28
The statement is that the sum of the multiples of 7 is 525.
n+(n+7)+Mm+14)+(n+21)+ (n+28) =525
Simplify on the left.
5n + 70 = 525
Add -70 to each side.
5n = 455
Divide each side by 5.
n=91
The numbers are 91, 98, 105, 112, and 119. The middle number is 105.

863. 54

First integer: n

Second integer: n + 2

Third integer: n + 4

Fourth integer: n + 6

Fifth integer:n + 8

The statement is that the sum of the first and fifth numbers in the list is 108.
n+(n+8) =108

Simplify on the left.

2n + 8 =108
nS .
gg Add -8 to each side.
|
éé 2n =100
Divide each side by 2.
n=>50

The numbers are 50, 52, 54, 56, and 58. The middle number is 54.



864.

865.

16

48

First integer: n
Second integer: n + 4
Third integer: n + 8
Fourth integer: n + 12
Fifth integer: n + 16
Sixth integer: n + 20
The statement is that the sum of the first and sixth numbers is 12.
n+Mn+20)=12
Simplify on the left.
2n+20=12
Add -20 to each side.
2n=-8
Divide each side by 2.
n=-4
The numbers are -4, 0, 4, 8, 12, and 16. The last number is 16.

First integer: n
Second integer: n + 3
Third integer: n + 6
Fourth integer: n + 9
Fifth integer: n + 12
The statement is that the sum of the first and fifth numbers is 108.
n+(n+12)=108
Simplify on the left.
2n + 12 =108
Add -12 to each side.
2n =96
Divide each side by 2.
n=48
The numbers are 48, 51, 54, 57, and 60. The first number is 48.
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Answers
801-900
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Answers
801-900

866.

867.

868.

12 and 14

First integer: n
Second integer: n + 2

The statement is that the product of the two even integers is (equals) 142 more than
the sum of the integers.

nn+2)=142+n+ M +2)
Distribute on the left and simplify on the right.
n?+2n=144+2n
Add -2n to each side.
n? =144
Find the square root of each side, and you have n = 12 or n = -12.

The question asked for the positive integers so the numbers are 12 and 14.

-4, 0, and 4

First integer: n
Second integer: n + 4
Third integer: n + 8

The statement is that the product of the first and third multiples is (equals) 16 less
than the sum of the two integers.

nn+8=n+{n-+8-16

Distribute on the left and simplify on the right.
n?+8n=2n-8

Add -2n to each side, and add 8 to each side.
n?+6n+8=0

Factor the quadratic.
n+2)(n+4)=0

Setting the binomials equal to 0, you have n = -2 and n = —4. The number -2 isn’t a mul-
tiple of 4, so the only answer is —4. The three numbers are —4, 0, and 4.

2g hours

Let x represent the total amount of time it will take to weed the garden working

together. Shirley can do % of the job in one hour, and John can do % of the job in one

hour. So %+% =1, where 1 represents completing the whole job.
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Find a common denominator and multiply each term by that number to eliminate the
fractions.
6 X 4 x
R 2 =24.1
S Rl
6x+4x=24

Simplify on the left.

10x =24

Divide each side by 10.
Wx _ 24

0 10

Working together, it will take them 22 hours to weed the garden. That’s 2 hours and

24 minutes. >

8 6 9. 4 hours

Let x represent the total amount of time it will take to paint the room working together.
1
20

Ken can do % of the job in one hour, and Paula can do
%+% =1, where 1 represents completing the whole job.

of the job in one hour. So

Find a common denominator and multiply each term by that number to eliminate the

fractions.
4 x X
R 2= =20-1
20 3 20 o
dx+x=20
Simplify on the left.
5x =20

Divide each side by 5 to get x = 4.

Working together, it will take them 4 hours to paint the room.

8 70. 22 hours

3

Let x represent the total amount of time it will take to clean the house working together.

1 1

Madeline can do = of the job in one hour, and Katie can do < of the job in one hour. So

4 8
%+% =1, where 1 represents completing the whole job.
Find a common denominator and multiply each term by that number to eliminate the
fractions. §§
=7
2 x X
L4 8- 2=8-1 L
2x+x=8

Simplify on the left.
3x=8
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Divide each side by 3.
3x_8
3 3
_8_92
x—3_23

Working together, it will take them 2% hours to clean the house. That’s 2 hours and
40 minutes.

87’. 117—1 hours

Let x represent the total amount of time it will take to clean the garage working

together. Larry can do % of the job in one hour, Moe can do % of the job in one hour,
and Curly can do L of the job in one hour. So §+ %+ % =1, where 1 represents

completing the whole job.

Find a common denominator and multiply each term by that number to eliminate the

fractions.
6 X 3 X 2 X
RCAR NCA 2 =181
g 1818y
6x+3x+2x=18
Simplify on the left.
11x=18
Divide each side by 11.
Mx _18
u 11
_18_ 17
x=1r=111

Working together, it will take them 1% hours to clean the garage. That’s about 1 hour
and 38 minutes.

872. 210 b ours

31

Let x represent the total amount of time it will take to grade the calculus papers working

%of the job in one hour, Don can do%

Duane can do -k of the job in one hour. So X+ X + X_ =1 where 1 represents completing
. 18 4 8 18

the whole job.

together. Dan can do of the job in one hour, and

Find a common denominator and multiply each term by that number to eliminate the

fractions.
=) 18 X 9 X 4 X
o AT AT Lo =721
25 18x+9x+4x="72
<<eo

Simplify on the left.

3lx =72
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Divide each side by 31.

Ax _12

37 — 31
72 .10
x=37=23]

Working together, it will take them 2 3? hours to grade the papers. That’s about 2 hour
and 19 minutes.

8 73. 2 hours

First change the 1 hour and 20 minutes to hours. You get 1 (258 = lé 3 of an hour. Fred

can do -+ V) L of the job in one hour. Let the amount of time that Ted needs be represented
4

by n, so Ted can do of the job in one hour. Use é =1, where 1 represents

completing the whole job.

Find a common denominator and multiply each term by that number to simplify the
fractions.

4 4
/fn~é+4ff-§:4n~l
%n+4(%)=4n

16 _
3n+ 3 =4n

Simplify and solve for n.

3-%n+3-§:3-4n

4n+16=12n
16 =8n
2=n
It would take Ted 2 hours to power wash the deck by himself.

8 74. 15 hours

First change the 2 and a half hours to 2.5 hours. Jake can do 1 ofthe job in one hour.

3
Let the amount of time that Blake needs be represented by n, so Blake can do % of the
job in one hour. Use <5~ 2. 5 +§ =1, where 1 represents completing the whole job.
Find a common denominator and multiply each term by that number to eliminate the
fractions. §8
=%
2.5 7]
n- +3 =3n-1 S
- Sp 43 52 2=

2.5n +3(2.5) =3n
25n+75=3n
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Simplify and solve for n.

2.5n+7.5=3n
75=3n-25n
7.5=0.5n

Dividing each side by 0.5,
15 _ 05n
05 05
15=n

It would take Blake 15 hours to wash the dishes by himself.

8 75. 18 hours

Dasher can do % of the job in one hour, and Dancer can do % of the job in one hour.

Let the amount of time that Prancer needs be represented by n, so Prancer can do % of

the job in one hour. Use % + % +% =1, where 1 represents completing the whole job.

Find a common denominator and multiply each term by that number to eliminate the
fractions.

%gn-%+%4n-%+36/{-%=36n-1
12n+16n+144=36n
Simplify on the left.
28n + 144 = 36n
Now subtract 28n from each side.
144 = 8n
Dividing each side by 8, you find that n = 18.

It would take Prancer 18 hours to trim the tree by himself.

8 76. 15 quarts

You have three separate containers, each with a different quantity and concentration
(quality).

Container 1 + Container 2 = Container 3
x qt (70%) + 10 qt (20%) = (x + 10)qt (50%)
x(0.70) + 10(0.20) = (x + 10)(0.50)
0.7x+2=05x+5

Add -0.5x and -2 to each side.
0.2x=3

Divide each side by 0.2, and you get x = 15.

Answers
801-900

So you need to add 15 quarts of the 70% juice and you will have a total of 25 quarts of
the 50% solution.
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8 77. 24 ounces

You have three separate containers, each with a different quantity and concentration
(quality).
Container 1 + Container 2 = Container 3
x 0z (60%) + 6 0z (10%) = (x + 6) 0z (50%)
x(0.60) + 6(0.10) = (x + 6)(0.50)
0.6x+.6=0.5x+3
Add -0.5x and -0.6 to each side.
0.1x=24
Divide each side by 0.1, and you get x = 24.

So you need 24 ounces of the 60% solution and you will have a total of 30 ounces of the
50% solution.

8 78. 2 ounces

You have three separate containers, each with a different quantity and concentration
(quality). The concentrations are in terms of chocolate, so the syrup is 100% concen-
trate, and the milk is 0% concentrate.

Container 1 + Container 2 = Container 3
x 0z (100%) + 8 0z (0%) = (x + 8) oz (20%)
x(1) + 8(0) = (x + 8)(0.20)
x+0=02x+1.6

Add -0.2x to each side.
0.8x=1.6

Divide each side by 0.8, and you get x = 2.

So you need 2 ounces of the chocolate syrup to produce the 20% solution — now a total
of 10 ounces of chocolate milk.

8 79. 6.4 quarts

You have a radiator and will be removing a container’s worth of solution and adding
another container’s worth of solution (100% pure antifreeze).

Radiator — Container + Container = Radiator
16 qt(50%) —x qt(50%) + x qt(100%) = 16qt (70%)
16(0.50) — x(0.50) + x(1) = 16(0.70)

Answers
801-900
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Simplify.
8-05x+x=11.2
8 +0.5x=11.2
0.5x=3.2

Divide each side by 0.5, and you get x = 6.4. Drain 6.4 quarts of the current contents
and replace with 6.4 quarts of antifreeze.

8 8 0. 160 quarters

Let d represent the number of dimes.

Then d + 60 represents the number of quarters. Multiply how many of each coin times
its value and set the sum of the results equal to $50.

d(0.10) + (d + 60)(0.25) = $50
Simplify and solve for d.
0.10d + 0.25d + 15 =50
.35d = 35
Divide each side of the equation by 0.35.
d=100

Janie has 100 dimes and 160 quarters.

8 8 ’. 60 quarters

Let g represent the number of quarters. Then 100 — g represents the number of nickels.

Multiply how many of each coin times its value and set the sum of the results equal to $17.
(0.25) + (100 - ¢)(0.05) = 17

Simplify and solve for q.
0.25¢ + 5-0.05¢ = 17
0.20qg = 12

Divide each side by 0.02, and ¢ = 60. Stan has 60 quarters and 40 nickels.

8 8 2 « 80 cents

Let g represent the number of quarters. Twice as many nickels would be 2g nickels.
Four more dimes than quarters would be g + 4.

Multiply how many of each coin times its value and set the sum of the results equal to $4.

q(0.25) + 2¢(0.05) + (q + 4)(0.10) = 4

Answers
801-900
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Simplify and solve for g.
0.25¢g + 0.10g + 0.10¢g + 0.40 = 4
0.45q + 0.40 = 4
0.45¢q = 3.60

Divide each side by 0.45, and ¢ = 8. He has 8 quarters. Twice as many nickels would
make 16 nickels, which is 80 cents.

12 quarters, 36 dimes, and 30 nickels

Let g represent the number of quarters. Then 3q represents the number of dimes.

The number of nickels is 78 minus the total number of quarters and dimes, which is 4q.
So the number of nickels is represented with 78 — 4q.

Multiply how many of each coin times its value and set the sum of the results equal to
$8.10.

q(0.25) + 3g(0.10) + (78 — 4¢)(0.05) = 8.10
Simplify and solve for q.

0.25g + 0.30g + 3.90 - 0.2¢g = 8.10

0.35g + 3.90 = 8.10

0.35q = 4.20

Divide each side by 0.35, and g = 12. That’s 12 quarters. Three times as many gives you
36 dimes, and 78 — 48 = 30 nickels.

$12.50

Let h represent the number of half-dollars. Then & + 5 represents the number of quarters.

If there are 110 coins total, then the number of silver dollars is 110 less the number of
quarters and half-dollars.

Silver dollars: 110 — (h + h + 5) = 105 - 2h.

Multiply how many of each coin times its value and set the sum of the results equal to
$50.00.

h(0.50) + (h + 5)(0.25) + (105 - 2h)(1) = 50
0.50h + 0.25h + 1.25 + 105 - 2h = 50
Simplify and solve for h.
-1.25h + 106.25 = 50
-1.25h = -56.25
h=45
There are 45 half-dollars and 45 + 5 quarters = 50 quarters.
50(0.25) = 12.50

Answers
801-900
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885. 10

Let n represent the number of $10 bills.

Then 4n represents the number of $5 bills.

And 6 + 4n represents the number of $2 bills.

And 5(6 + 4n) — 10 represents the number of $1 bills.

Multiply how many of each bill times its value and set the sum of the results equal to
$90.00.

n(10) + 4n(5) + (6+4n)(2) + [5(6+4n) - 10](1) =90
Simplify on the left,
10n +20n + 12 + 8n + 30 + 20n - 10 = 90

58n +32=90
Add -32 to each side.
58n =58

Dividing each side by 58, you have n = 1.
The number of $2 bills is represented by 6 + 4n, so there are 6 + 4(1) = 10 of them.

886. A

Starting from the origin, you move 2 units to the left and then 3 units up. The point is
in QIL

887. »o

Starting from the origin, you move 4 units to the right and then 1 unit down. The point
is in QIV.

888. a

Starting from the origin, you don’t move left or right, but you move 2 units up.

889. C

Starting from the origin, you move 4 units to the left. The point stays on the axis and
doesn’t move up or down from there.

8 90. x-axis

Answers
801-900

The point is not in QI or QIV, but it’s on the positive x-axis, between those two quadrants.

891. QI

The point is in QIII. Both coordinates have negative values.



892.

893.

894.

895.

896.

QII

The point is in QII. The x-coordinate is negative, and the y-coordinate is positive.

y-axis

The point is not in QIII or QIV, but it’s on the negative y-axis, between those two
quadrants.

(2,0) and (0, 3)

To find the x-intercept, let y = 0.
3x+2(0)=6
3x=6
Divide each side by 3, and x = 2.
The x-intercept is (2, 0).
To find the y-intercept, let x = 0.
3(0)+2y=6
2y=6
Divide each side by 2, and y = 3.
The y-intercept is (0, 3).

(39 0) and (09 _4)

To find the x-intercept, let y = 0.
4x-3(0) =12
4x =12
Divide each side by 4, and x = 3.
The x-intercept is (3, 0).
To find the y-intercept, let x = 0.
4(0)-3y=12
=3y =12
Divide each side by -3, and y = —4.
The y-intercept is (0, —4).

(0, 0) for both

To find the x-intercept, let y = 0.
5x+2(0)=0
5x=0

Chapter 24: Answers 38 7

Answers
801-900
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Divide each side by 5, and x = 0.
The x-intercept is (0, 0).
To find the y-intercept, let x = 0.
50)+2y=0
2y=0
Divide each side by 2, and y = 0.
The y-intercept is (0, 0).
This line goes through the origin.

897. (0, 0) for both

To find the x-intercept, let y = 0.
6x-0=0
6x=0
Divide each side by 6, and x = 0.
The x-intercept is (0, 0).
To find the y-intercept, let x = 0.
6(0)-y=0
=0
Divide each side by -1, and y = 0.
The y-intercept is (0, 0).
This line goes through the origin.

898.  (0.-3)and(3,0

The equation is in the slope-intercept form, y = mx + b. The y-intercept is (0, b).
So the y-intercept of this line is (0, -3).
To find the x-intercept, let y = 0.
0=4x-3
3=4x
Divide each side by 4, and x =

N[

The x-intercept is (%,O).

899. ©, 2 and (2, 0)

Answers
801-900

The equation is in the slope-intercept form, y = mx + b. The y-intercept is (0, b).

So the y-intercept of this line is (0, 2).



900.

901.

902.

903.

904.
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To find the x-intercept, let y = 0.
0=-x+2
X=2

The x-intercept is (2, 0).

(07 2) and (‘6’ 0)

The equation is in the slope-intercept form, y = mx + b. The y-intercept is (0, b).
So the y-intercept of this line is (0, 2).
To find the x-intercept, let y = 0.
-1
O—3x+2

—%X:Z

Multiply each side by -3, and x = -6.
The x-intercept is (-6, 0).
0, -12) and (-16, 0)

The equation is in the slope-intercept form, y = mx + b. The y-intercept is (0, b).
So the y-intercept of this line is (0, -12).
To find the x-intercept, let y = 0.
-3

0= e 12

%x =-12
Multiply each side by %, and x = -16.
The x-intercept is (=16, 0).

©, 8) only

The graph of the line is horizontal, so there is no x-intercept. The y-intercept is at (0, 8).

(-3, 0) only

The graph of the line is vertical, so there is no y-intercept. The x-intercept is at (-3, 0).

m=-1

Using the formula for the slope through two points, m= X , substitute the values

Yo=N
carefully, keeping the same order (coordinates from the same point above and below
each another).

-_3-6 _3__
M=o =3 !
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905. -1

Using the formula for the slope through two points, m= J}; 2 i; L substitute the values
27 A

carefully, keeping the same order (coordinates from the same point above and below

each another).

4-(-9) 13 13

0-5 5 5

m=

906. m-

1
9

Using the formula for the slope through two points, m= 3}: 2 i; L substitute the values
—A1

carefully, keeping the same order (coordinates from the same point above and below

each another).

_3-(=2)_-1_1
- -4-5 T -9°9
-5
90 7- m= 4
Using the formula for the slope through two points, m= %, substitute the values
27 M

carefully, keeping the same order (coordinates from the same point above and below
each another).

m=

1]
<

908.

Using the formula for the slope through two points, m= )}:2;?, substitute the values
27 A
carefully, keeping the same order (coordinates from the same point above and below

each another).

m=

90 9. Undefined slope

Using the formula for the slope through two points, m= % substitute the values
27 A

carefully, keeping the same order (coordinates from the same point above and below

each another).

The slope is undefined.
2-(-4) _6

m=———<x=%

TT4-(-4)7 0

The equation is in slope-intercept form, y = mx + b. The slope is the value of m, the
coefficient of the variable x. So, for y = —4x + 3, the slope is m = —4.
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911.

912.

913.

914.

915.

m =2

The equation is in slope-intercept form, y = mx + b. The slope is the value of m, the
coefficient of the variable x. So, for y = 2x - 1, the slope is m = 2.

m:—f

First rewrite the equation in slope-intercept form, y = mx + b. The slope is the value of
m, the coefficient of the variable x.

3x+6y=11
Add -3x to each side.

6y =-3x+ 11
Divide each term by 6.

6y _3x 11

6 6 ' 6
y=leill

The slope is m=—

N —

3
I
DETS

First rewrite the equation in slope-intercept form, y = mx + b. The slope is the value of
m, the coefficient of the variable x.
4x -3y =17
Add —4x to each side.
By=-4x+7
Divide each term by -3.

-3y _A4x , 1
3 -3"3

The slope is m=

[SCIAN

m=0

The equation is in slope-intercept form, y = mx + b. The slope is the value of m, the
coefficient of the variable x. Since you find no x variable, its coefficient must be 0; you
could write the equation as y = Ox — 6. So the slope is m = 0.

Undefined slope

If you try to write the equation in slope-intercept form, y = mx + b, you have 0 = x - 3 or
0 = —x + 3. In either case, you have no y variable. This equation represents a vertical
line, so its slope is undefined.

Chapter 24: Answers 39’
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9 ’6. Also goes through (1, 2)

3
1 b
the y-intercept and move one unit to the right. From that point, move 3 units up. You're

now at another point on the line (1, 2). Draw a line through this point and the y-intercept.

First plot the y-intercept, (0, -1). The slope is 3, which you think of as 4, so you start at

9 ’ 7. Also goes through (1, 1)

First plot the y-intercept, (0, 3). The slope is -2, which you think of as —TZ’ so you start
at the y-intercept and move 1 unit to the right. From that point, move 2 units down.
You’re now at another point on the line (1, 1). Draw a line through this point and the
y-intercept.
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918.

Also goes through (3, -6)

Chapter 24: Answers 3 93

First plot the y-intercept, (0, -2). The slope is —%, so you start at the y-intercept and

move 3 units to the right. From that point, move 4 units down. You’re now at another
point on the line (3, —6). Draw a line through this point and the y-intercept.

919.

Also goes through (4, -2)

-1

First plot the y-intercept, (0, -3). The slope is T

4 units to the right. From that point, move 1 unit up. You’re now at another point on
the line (4, -2). Draw a line through this point and the y-intercept.

-6

-5

-4

-3

-2

1

You start at the y-intercept and move
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92 0. Also goes through (1, 2)

First plot the y-intercept, (0, 2). The slope is 0, because the coefficient of the x variable is
0. You can think of the slope as being 0. Start at the y-intercept and move one unit to the

right. From that point, you don’t move up or down. You're now at another point on the
line (1, 2). Draw a line through this point and the y-intercept. You have a horizontal line.

92 ’. Also goes through (1, -4)

First plot the y-intercept, (0, —4). The slope is 0, because the coefficient of the x variable is
0. You can think of the slope as being T Start at the y-intercept and move 1 unit to the

right. From that point, you don’t move up or down. You're now at another point on the line
(1,-4). Draw a line through this point and the y-intercept. You have a horizontal line.

Answers
901-1001



922. Slope is _3

3

Chapter 24: Answers 3 9 5

The slope of the line is m=
steeply from left to right.

92 3. Line rises from left to right

-(3)_5
-1 -3

—% so you are expecting the line to fall

The slope of the line is m =
from left to right.

0-(-1) 1

3-(-1) %

so you are expecting the line to rise slowly
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924.

Line is horizontal

The slope of the line is m =

925.

Line falls from left to right

55" % =0, so you are expecting the line to be horizontal.

The slope of the line is m=

3L

41

51

6+

74

slowly from left to right.

Answers
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926.

9217.

928.

929.

Chapter 24: Answers 39 7

y=2x+10

Using the point-slope form, y — y, = m(x-x; ), replace the m with the given slope and
the coordinates (xl, b2} ) with the respective coordinates of the given point.

y-4=2(x-(-3)
Simplify and solve for y.

y-4=2x+6

y=2x+10

This is the slope-intercept form of the equation of the line.

__ 1.1
y=—32%¥73

Using the point-slope form, y — y, = m(x—x; ), replace the m with the given slope and
the coordinates (xl, Vi ) with the respective coordinates of the given point.

y=(-1)=-3(x-1)

Simplify and solve for y.

1. .1
y+1= 5Xt5
1.1
Y=73%73

This is the slope-intercept form. You can clear the fractions and write it in the stan-
dard form as: x + 2y = -1.

y=-3x+12
Using the point-slope form, y — y, = m(x—x; ), replace the m with the given slope and
the coordinates (xl, V1 ) with the respective coordinates of the given point.
y-0=-3(x-4)
Simplifying, you have:
y==-3x+12.

This is the slope-intercept form.

y=$x+¥

Using the point-slope form, y — y; = m(x—x, ), replace the m with the given slope and
the coordinates (x,,y; ) with the respective coordinates of the given point.

y—5=%(x—3)
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Simplify and solve for y.

_6._18
y-d=7x-3
_6..,17
y—7x+7

This is the slope-intercept form.

You can clear the fractions, and write it in the standard form as: 6x - 7y = -17.

Using the point-slope form, y — y, = m(x - x, ), replace the m with the given slope and
the coordinates (x,,y; ) with the respective coordinates of the given point.

y-3=0x-4)
Simplify and solve for y.

y-3=0

y=3

This is the slope-intercept form.

You can't really use the point-slope form, y — y, = m(x — x, ), because you have no
number to replace the m with. Just recognize that you have a vertical line, and the
equation will involve the x-coordinate.

x=-3

932. y=-2x+7

First find the slope of the line passing through the given points.

_1-(5) 4 _
m=—f_§ -3~ 2

Now use the point-slope form and the coordinates of one of the points to determine
the equation. Using (4, -1):

Y= D) =-260-4)
y+1==-2x+8
y==2x+1.

933.  y-3«-3

First find the slope of the line passing through the given points.
_3-(7) _10_5

“3-(5) 8 4
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934.

935.

936.

Chapter 24: Answers 3 9 9

Now use the point-slope form and the coordinates of one of the points to determine
the equation. Using (3, 3):

y—3=%(x—3)
_5__15
y=3=3x-7
_5,.3
Y=4X"%

Rewriting the equation in the standard form eliminates the fractions: 5x — 4y = 3.

First find the slope of the line passing through the given points.

_6-6_0 _
m=1-3=25=0

Now use the point-slope form and the coordinates of one of the points to determine
the equation. Using (1, 6):

y-6=0x-1)

y-6=0

y=6
This is a horizontal line.

y:—%x+2

First find the slope of the line passing through the given points.
-=3-2_-5__5
4-0 4 4
Now use the point-slope form and the coordinates of one of the points to determine
the equation. Using (0,2):

y—2=—%(x—0)

y—2=—%x

y=—%x+2

Since the point (0, 2) is the y-intercept, the equation could have been written directly
using the slope-intercept form. Also, the fraction can be eliminated when writing this in
the standard form: 5x + 4y = 8.

x=-4

First find the slope of the line passing through the given points.

me5-(5) _10
4-(-4)" 0

The slope is undefined. The line through the points is a vertical line, and its equation
uses the x-coordinates of the points: x = —4.
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937.  y--%a

First find the slope of the line passing through the given points.
_0-(8)_8__8

0-3 ~ 3773

Now use the point-slope form and the coordinates of one of the points to determine
the equation. Using (0, 0):

8
y-0=-5(x-0)
-_8
y=-3x
Written in the standard form: 8x + 3y = 0.

938. lm=4; Lm=-1

4

Parallel lines have the same slope, so a line parallel to y = 4x — 3 has a slope of m = 4.

Perpendicular lines have slopes that are negative reciprocals of one another, so a line
perpendicular to y = 4x — 3 has a slope of m= _1

T
939 ||m=—%; Lm=%
5 5

Parallel lines have the same slope, so a line parallel to y = —gXt 7 has a slope of m = -3

Perpendicular lines have slopes that are negative reciprocals of one another, so a line
perpendicular to y = —%x +7has a slope of m= %

940. ||m=%; Ilm=_3

2

First write the equation in slope-intercept form.
2x-3y =1
-3y=-2x+7

Parallel lines have the same slope, so a line parallel to y = %x—% has a slope of m= %

Perpendicular lines have slopes that are negative reciprocals of one another, so a line

perpendicular to y = %x —% has a slope of m= _3

3
941.  im-1 1m--

First write the equation in slope-intercept form.
x—-4y=8
-4y=-x+8

y=7x-2

Answers
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Parallel lines have the same slope, so a line parallel to y = %x —2has a slope of m= %
Perpendicular lines have slopes that are negative reciprocals of one another, so a line

perpendicular to y = %x— 2 has a slope of m = 4.

942. || m has no slope; L m=0

The line corresponding to this equation is vertical and has no slope (undefined).
Parallel lines have the same slope, so a line parallel to x = 5 also has no slope.

A line perpendicular to a vertical line is a horizontal line, so its slope is m = 0.

943. |lm=0; L m hasno slope

The line corresponding to this equation is horizontal and has a slope m = 0.
Parallel lines have the same slope, so a line parallel to y = —6 also has slope m = 0.

A line perpendicular to a horizontal line is a vertical line; vertical lines have no slope
(undefined).

944. ly=-2x+3; J.y=%x+3

The slope of the liney = -2x + 1 is m = -2.

The slope of the parallel line is also m = 2. The parallel line through the point (0, 3)
can be written using the slope-intercept form and inserting the slope and the y-intercept,
which is the given point.

y==-2x+3

1
>
(0, 3) can be written using the slope-intercept form and inserting the slope and the
y-intercept, which is the given point.

y=%x+3

945- ||y=%x—3; J_y=_%x_¥

The slope of the line y = %x— dism= % A line parallel to the given line also has m= %

The slope of the perpendicular line is m = 5. The perpendicular line through the point

The parallel line through the point (-3, -7) can be written using the point-slope form
and inserting the slope and the coordinates of the point.

y=(-1)=4(x~(=3))

y+7=%(x+3)

y+7:%x+4
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A line perpendicular to the given line has m = —%, The perpendicular line through the

point (-3, -7) can be written using the point-slope form and inserting the slope and
the coordinates of the point.

y+7——%(x+3)
~_3,_9
y+7= 1573
-_3,_37
V=TT,

960.  y-4x; Ly-—fx

First, rewrite the equation of the line in slope-intercept form.
4x-y=3
—y=-4x+3
y=4x-3

The slope of the line 4x -y = 3 is m = 4.

A line parallel to the given line also has m = 4. The parallel line through the point (0, 0)
can be written using the slope-intercept form and inserting the slope and the y-inter-
cept, which is the given point.

y=4x+0ory=4x

A line perpendicular to the given line has m = —%. The perpendicular line through the

point (0, 0) can be written using the slope-intercept form and inserting the slope and
the y-intercept, which is the given point.

y:—%x+0 ory:—%x

- 91 -1,.3
947« ly=-2x-1; J—y—2x+2
First, rewrite the equation of the line in slope-intercept form.
3y=-6x+7
y= —2x+%

The slope of the line 6x + 3y = 7is m = -2.

Aline parallel to the given line also has m = -2. The parallel line through the point (-1, 1)
can be written using the point-slope form and inserting the slope and coordinates of the
point.

y-1==2(x-(-D)
y-1=-2x-2
y=-2x-1
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948.

949.

950.

951.

A line perpendicular to the given line has m= % The perpendicular line through the
point (-1, 1) can be written using the point-slope form.

1= (x-(-1))
berd

1x+3

—
Il

y-
y-
y:

[\

13 units

Using the distance formula, d = \/(xz - X )2 +(y2 - )2, plug in the coordinates of the
points.

d=\[(-2-3)"+(-8-4)°

= (-5)" +(-12)° =25 +144

=169 =13

10 units

Using the distance formula, d = \/(xz —x1)*+(y.-y)", plug in the coordinates of the
points.

d=\(-5-1) +(5-(-3))

2

Il
—_
|
(o2}
~

™o
+
—
o)
~
S
Il
W
(o3}
+
(ox]

4

5 units

Using the distance formula, d = \/(xz - X )2 +(y2 - )2, plug in the coordinates of the

points.
d=(0-(-4))" +(0-(-3))’
=(4)"+(3)" =V16+9
-5 =5
25 units

Using the distance formula, d = \/(xz - X )2 +(y2 - )2, plug in the coordinates of the
points.

d=[(-2-5)" +(22-(-2))’
- =

J=7)2+(24)” = J49+576

=625 =25
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95 2 « 52 units

Using the distance formula, d = \/(xz - X )2 +(y2-n )2, plug in the coordinates of the
points.

d=\[(-2-3)" +(-2-3)’

=5+ (5] =25+ 35

=50 =252 =52

953. 2./41 units

Using the distance formula, d = \/(xz -x)? +(y2—» )2, plug in the coordinates of the

points.
d=(6-(-4))" +(9-1)
\/7 JI00+ 64
=241

95 4. 310 units

Using the distance formula, d = \/(xz - X )2 +(y2 -9 )2, plug in the coordinates of the
points.

d=,J0- (-2-7)*
=./3 +(-9) =m

=90 =910 = 3410

955. 4/2 units

Using the distance formula, d = \/(xz -Xx )2 +(y2-n )2, plug in the coordinates of the
points.

95 6. 2 units

Using the distance formula, d = \/(xz - X, )2 +(y2 -V )2, plug in the coordinates of the
points.
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957.

958.

959.

960.

901.

The points are on the same vertical line and are 2 units apart.

2./41 units

Using the distance formula, d = \/(xz —x;)° (2= » )2, plug in the coordinates of the
points.

d=(5-(-5))" +(-4-4)’

G D

Using the midpoint formula, M =

. 2 7 2
points.

(#,74_(2_5)):(%’%):(3’1)

( X EXy Nty ), plug in the coordinates of the

M

4D

Using the midpoint formula, M =
points.

(%,%), plug in the coordinates of the

M

(_3+2(-5)’6+(2—4)Jz(—_zf&%)z(_zu)

(_17 2)

(X1+X2 Nty

Using the midpoint formula, M = 59 ), plug in the coordinates of the

points.

M=(1+(—3

22 =(_72’%)=(‘1'2)

~—
[«
+
—
|
\)
—
N——oor

(_7’ _3)

Using the midpoint formula, M =
points.

(%,%} plug in the coordinates of the

M

(-
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962.  (3.3)

2’

Using the midpoint formula, M = ( X ;Xz ,YI ;yz ), plug in the coordinates of the
points.
_(4+5 -3+9)_(96)\_(9
w=[452 252 (3.3)- (3]

963. 3.9

Using the midpoint formula, M =
points.

w280 ) (5. 18)- (39)

(%,%), plug in the coordinates of the

2 2

The points are on the same vertical line.

964. @, 0)

Using the midpoint formula, M =

Xit Xy itys
points 2

) ), plug in the coordinates of the

—(4+0 0+0)_(4 0)_
M‘( T2 )‘(2'2)‘(2*0)

The points are on the same horizontal line and are 4 units apart, so the midpoint is

2 units away from each of them.
905. (-1.-3)
- 2’ 2

Using the midpoint formula, M =

pOthS.
5 3

2 2

[#4)-(4-4

(%,%), plug in the coordinates of the

[NCIEN]
[\CNe)

M
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966. .5

The line y = x + 4 has a y-intercept of 4 and a slope of 1. The line y = —x + 6 has a y-intercept
of 6 and a slope of —1. The two lines intersect at the point (1, 5).

96 7. aQ-n

The line y = 2x — 3 has a y-intercept of -3 and a slope of 2. The line y = -2x + 1 has a
y-intercept of 1 and a slope of —-2. The two lines intersect at the point (1, -1).

104y

9 10
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968. @ -3)

The line y = x - 5 has a y-intercept of -5 and a slope of 1. The line y = 2x -7 has a y-intercept
of -7 and a slope of 2. The two lines intersect at the point (2, -3).

104y

10 -9 -8 -7

969. (1,2

The line y = 3x + 1 has a y-intercept of 1 and a slope of 3. The line y = x — 1 has a y-intercept
of -1 and a slope of 1. The two lines intersect at the point (-1, -2).

104y
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970. G, 4)

The line y = 4 is a horizontal line, and the line x = 3 is a vertical line. The two lines intersect

at the point (3, 4).

108V

94

8l

7+

64

51

4

(3,4)

3+

24+

W

X

09 8 7 6 54 32 | 1 2 5 45 67 8 910

971. ©,-2)

The line y = -2 is a horizontal line, and the line x = 0 is a vertical line, the y-axis. The
two lines intersect at the point (0, -2).

1047

- N W A~ O D N © ©

10 9 8 -7 6 5 -4 3 -2 -1 1 2 3 4 5 6 7 8 9 10
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972. 2,2

The line x + 3y = 4 has a y-intercept of

4

3 and an x-intercept of 4. The line 3x + 4y = 2 has

a y-intercept of % and an x-intercept of % The two lines intersect at the point (-2, 2).

104

y

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

973. G,-1)

The line 2x - y = 7 has a y-intercept of -7 and an x-intercept of % The line x + y =2 has a

y-intercept of 2 and an x-intercept of 2. The two lines intersect at the point (3, -1).

Ay

-0 -9 8 -7 6 -5 -4 -3 -2 —11
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974. ©,0); r =2

Writing the equation in the standard form for a circle, (x — h)? + (y — k)? = %, where (h,
R) is the center and ris the radius, you have:

(x=-0)2+(y-0)*=2%
The center is at (0, 0), and the radius is 2.

34

975. 0=

Writing the equation in the standard form for a circle, (x — h)? + (y — k) = r*, where
(h, k) is the center and r is the radius, you have:

(x=0)"+(y-0)" =(%)z.

The center is at (0, 0), and the radius is %

1.24

1

0.8

0.6

Chapter 24: Answers 4 ’ 1
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976. @, -1);r=3

Write the equation in the standard form for a circle, (x — h)? + (y — k)? = r?, where (h, R)
is the center and r is the radius.

(=27 + = (DY = 3

The center is at (2, -1), and the radius is 3.

vvvvvvvvvv

9717. -1,0);r=4

Write the equation in the standard form for a circle, (x — h)? + (y — k)? = r?, where (h, k)
is the center and r is the radius.

-+ (-0 =4
The center is at (-1, 0), and the radius is 4.

Answers
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978. “@ 9 r=1

Write the equation in the standard form for a circle, (x — h)? + (y — R)? = r?, where (h, k)
is the center and r is the radius.

x=-D*+ (y-4)?%=12
The center is at (4, 4), and the radius is 1.

979. ©,2;r=5

Write the equation in the standard form for a circle, (x — h)? + (y — R)? = r?, where (h, k)
is the center and ris the radius, is written.

(x=-02+(y-2)2=52
The center is at (0, 2), and the radius is 5.

Chapter 24: Answers 4 ’3
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98 0. Also goes through (-2, 0)

The parabola opens upward and is symmetric about the line x = -1.

104Y

98 ’. Also goes through (5, 1)

The parabola opens downward and is symmetric about the line x = 3.

104y

Answers
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98 2. Also goes through (-1, 0)

The parabola opens downward and is symmetric about the line x = 0.

Ny

-0 -9 8 -7 6 5 4 -3 -2 A

983. Also goes through (7, 3)

The parabola opens upward and is symmetric about the line x = 3.

ry

10 9 8 -7 6 5 4 3 -2 -1

Chapter 24: Answers 4 7 5
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984.

Vertex (3, 1); opens upward

Using the standard form for the equation of a parabola, y = a(x — h)? + k, you determine
that the vertex is at (3, 1), and the parabola opens upward with axis of symmetry x = 3.
Find another point on the parabola, such as (1, 5) by choosing x = 1 and substituting
into the equation. Use that point to help sketch the graph.

y

109 8 7 6 5 4 -3 2 -

985.

Vertex (-1, -2); opens upward

Using the standard form for the equation of a parabola, y = a(x — h)? + k, you determine that
the vertex is at (-1, -2), and the parabola opens upward with axis of symmetry x = -1. Find
another point on the parabola, such as (2, 7) by choosing x = 2 and substituting into the
equation. Use that point to help sketch the graph.
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98 6. Vertex (2, 6); opens downward

Using the standard form for the equation of a parabola, y = a(x - h)? + k, rewrite the given
equation as y = —(x — 2) + 6. You determine that the vertex is at (2, 6), and the parabola
opens downward with axis of symmetry x = 2. Find another point on the parabola, such as
(1, 5) by choosing x = 1 and substituting into the equation. Use that point to help sketch
the graph.

T e S S S S R T VO R S|
-0 -9 8 -7 6 -5 -4 -3 -2 -1 1 2 3 4\5 6 7 8 9 10

98 7. Vertex (-1, -1); opens downward

Using the standard form for the equation of a parabola, y = a(x — h)? + k, rewrite the given
equation as y = —=(x + 1)2 - 1. You determine that the vertex is at (-1, -1), and the parabola
opens downward with axis of symmetry x = -1. Find another point on the parabola, such
as (0, -2) by choosing x = 0 and substituting into the equation. Use that point to help
sketch the graph.

— — P! P! — X
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98 8. Vertex (-3, 3); opens upward

Using the standard form for the equation of a parabola, y = a(x — h)? + k, rewrite the given
equation as y = (x + 3)?> + 3. You determine that the vertex is at (-3, 3), and the parabola
opens upward with axis of symmetry x = -3. Find another point on the parabola, such as
(=2, 4) by choosing x = -2 and substituting into the equation. Use that point to help sketch

the graph.
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98 9. Vertex (-4, -2); opens upward

Using the standard form for the equation of a parabola, y = a(x — h)? + k, rewrite the given
equation as y = (x + 4)>— 2. You determine that the vertex is at (-4, -2), and the parabola
opens upward with axis of symmetry x = —4. Find another point on the parabola, such as
(=3, -1) by choosing x = -3 and substituting into the equation. Use that point to help
sketch the graph.
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990. Moves up 3

The graph of y =|x|is V-shaped with its lowest point at (0, 0). The transformation
raises the graph by 3 units.

1047

0 -9 8 7 6 5 4 -3 2 -1 1 2 3 4 5 6 7 8 9 10

99 7. Moves down 1

The graph of y =|x|is V-shaped with its lowest point at (0, 0). The transformation
lowers the graph by 1 unit.

Chapter 24: Answers 4 79
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992 a Moves right 2

The graph of y =|x|is V-shaped with its lowest point at (0, 0). The transformation
slides the graph two units to the right.

Ay
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993. Moves left 4 and flips over horizontal

The graph of y =|x|is V-shaped with its lowest point at (0, 0). There are two transfor-
mations. The + 4 slides the graph four units to the left, and the negative sign flips the
graph over the horizontal axis.

104V
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994. Moves up 2

The graph of y = x% is a flattened out S-shape moving up from left to right. The flexing-
point (where it flattens out) is at (0, 0). The transformation raises the graph by two units.

Ny

995. Moves down 1 and flips over horizontal

The graph of y = x* is a flattened out S-shape moving up from left to right. The flexing-

point (where it flattens out) is at (0, 0). There are two transformations involved in this
graph. The -1 lowers the graph by one unit, and the negative sign in front of the vari-

able flips the graph horizontally over the flexing-point.

104y

109 8 -7 6 5 -4 -3

Answers
901-1001



422 Part ll: The Answers

996. Moves right 4

The graph of y = x* is a flattened out S-shape moving up from left to right. The flexing-
point (where it flattens out) is at (0, 0). The transformation sides the graph to the right
by four units.

109 8 7 6 5 4 3 2 - 12 4 5 6 7 8 9 10

99 7. Moves left 1 and flips over horizontal

The graph of y = x* is a flattened out S-shape moving up from left to right. The flexing-
point (where it flattens out) is at (0, 0). There are two transformations involved in the
new graph. The + 1 slides the graph to the left by one unit, and the negative sign in
front of the binomial flips the graph over the horizontal axis.
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998. Moves up 1 and flips over horizontal

The graph of y = (x — 1)? is a U-shape with the lowest point (vertex) at (1, 0). There are
two transformations involved in the new graph. The + 1 raises the graph one unit, and
the negative sign in front of the binomial flips the graph over a horizontal line at the
new vertex.
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109 8 7 6 5 4 -3 2 - 1 3 4 5 6 7 8 9 10

999. Moves down 4 and steepens

The graph of y = (x — 1)? is a U-shape with the lowest point (vertex) at (1, 0). There are
two transformations involved in the new graph. The — 4 lowers the graph four units,
and the multiplier of 2 in front of the binomial makes the graph steeper.

10 9 8 -7 6 5 4 3 -2 -1
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’ 00 0. Flips over horizontal

The graph of y = (x + 3)? is a U-shape with the lowest point (vertex) at (-3, 0). The
transformation flips the graph over the horizontal axis.

’00 1. Lowers, steepens, flips

The graph of y = (x + 3)? ‘is a U-shape with the lowest point (vertex) at (-3, 0). There
are three transformations involved in the new graph. The — 2 lowers the graph two
units; the multiplier of -3 in front of the binomial makes the graph steeper, and the fact
that it’s a negative number flips the graph over a horizontal line at the new vertex.
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absolute value equations. See radical and
absolute value equations
absolute value inequalities, 90-91
absolute value operation, 8
adding and addition
decimals, 19
distributing multiplication over subtraction
and, 15
fractions, 18
like terms, 36
natural numbers, 94-95
signed numbers, 9
terms in arithmetic sequences, 97
age story problems, 106
Algebra I Essentials For Dummies (Sterling), 3
Algebra I For Dummies (Sterling), 3
Algebra Il For Dummies (Sterling), 4
answers to practice problems. See specific
topics
applying
Descartes’s Rule of Sign, 80
properties to expressions, 16
quadratic formula to quadratic equations,
75-76
Rational Root Theorem to list roots, 80
square root rule to quadratic equations, 74
traditional grouping symbols, 14
area formulas, 100-103
arithmetic sequences, adding terms in, 97
arranging terms with associative property, 15
associative property, 15
average of n numbers formula, 96

ol e

binomials. See also factoring binomials
distributing over trinomials, 43
dividing with long division, 49
dividing with synthetic division, 50

factoring trinomials into products of, 62-63
finding special products of, 45
multiplying using distributing, 42
multiplying using FOIL, 43
raising to third power, 44
squaring, 44

boxes, volume of, 102

Business Math For Dummies (Sterling), 4

oo

calculating. See also solving
distance between points, 119-120
slopes of lines from two points, 114-115
changing
base to perform operations, 26
decimals to fractions, 21
degrees to radians, 102
fractions to decimals, 20-21
interval notation to inequality notation,
88-89
radians to degrees, 102
circles, sketching graphs of, 122
combining operations on exponentials, 25
common GCF, 56
commutative property, 16
completing the square, 76
complex inequalities, 91
complex numbers, 76-77
compound inequalities, 89
compound interest formula, 98
consecutive integers, 106-107
coordinate system, plotting points on, 112
cylinders, volume of, 102

o) e

decimals. See fractions and decimals
degrees, changing to/from radians, 102
denominators, rationalizing, 30-31
difference of perfect squares, 58
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difference of two perfect cubes, 58-59
distance formula, 95
distributing
binomials over trinomials, 43
multiplication over addition and
subtraction, 15
multiplying binomials using, 42
one term over sums and differences, 42
using division, 42
dividing and division
about, 47
answers to practice problems,
210-233
binomials using synthetic division, 50
binomials with long division, 49
decimals, 20
exponentials with same base, 24
factors, 36
fractions, 18-19
with higher power divisors, 50-51
with monomial divisors, 48-49
practice problems, 48-51
remainders, 48-49
signed numbers, 10-11

oF o

equation of a line, 118. See also lines
equations. See specific types
estimating values of radicals, 33-34
evaluating expressions, 32, 38
exponential expressions. See expressions,
exponential

exponents, fractional, 31-33
expressions, algebraic

about, 35

adding like terms, 36

answers to practice problems,

184-198

dividing factors, 36

factorials, 39

function notation, 39

multiplying factors, 36

order of operations, 37-38

practice problems, 36-39

subtracting like terms, 36
expressions, applying properties to, 16

expressions, exponential
about, 23
answers to practice problems, 158-169
changing base to perform operations, 26
combining operations on, 25
dividing exponentials with same base, 24
multiplying exponentials with same base, 24
practice problems, 24-27
raising powers to a power, 24-25
scientific notation, 26-27

ofF e

factorials, 39
factoring
about, 53, 65
answers to practice problems, 233-242,
258-265
combining techniques with grouping, 66
finding divisors using rules of divisibility, 54
by grouping, 66
out a GCF, 55
practice problems, 54-56, 66-67
reducing fractions with a common GCF, 56
solving quadratic equations using, 74-75
using multiple methods, 66-67
writing prime factorizations, 54
factoring binomials
about, 57
answers to practice problems, 242-251
difference of perfect squares, 58
more than once, 59-60
practice problems, 58-60
sum or difference of two perfect cubes,
58-59
factoring quadratic trinomials
about, 61
answers to practice problems, 251-258
factoring out GCF of trinomials, 62
practice problems, 62-64
quadratic-like expressions, 63
trinomials into products of binomials,
62-63
using more than one technique, 63-64
factors, 33, 36
figures, transforming graphs of, 123-124
FOIL, multiplying binomials using, 43
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formulas
about, 93, 99
adding natural numbers, 94-95
adding terms in arithmetic sequences, 97
answers to practice problems, 344-356,
356-368
area and perimeter of rectangles, 100, 101
area and perimeter of squares, 100
area and perimeter of triangles, 101-102, 103
area of hexagons, 101
area of trapezoids, 100
average of n numbers, 96
changing radians to degrees and degrees to
radians, 102
compound interest, 98
distance, 95
finding terms of a sequence, 97
height of objects, 103
practice problems, 94-98, 100-103
Pythagorean Theorem, 101-102
simple interest, 94
sum of cubes, 97
summing squares of numbers, 96
sums of anterior angles, 96
temperature, 94
volume of boxes, 102
volume of cylinders, 102
fractional exponents, 31-33
fractions and decimals
about, 17
adding decimals, 19
adding fractions, 18
answers to practice problems, 142-158
changing decimals to fractions, 21
changing fractions to decimals, 20-21
dividing decimals, 20
dividing fractions, 18-19
fractions in linear equations, 71-72
multiplying decimals, 19-20
multiplying fractions, 18
practice problems, 18-21
reducing fractions with a common
GCF, 56
simplifying complex fractions, 19
subtracting decimals, 19
subtracting fractions, 18
function notation, 39

oG o

GCF, 55, 56, 62
graphing
about, 111, 121
answers to practice problems, 386-396,
407-424
calculating slopes of lines, 114-115
determining quadrants of points, 113
finding intercepts of lines, 114, 122
plotting points on coordinate system, 112
practice problems, 122-124
sketching graphs of circles, 122
sketching graphs of lines from their
equations, 115
sketching lines using two points, 116
sketching parabolas, 123
transforming of figures, 123-124
grouping, factoring by, 66
grouping symbols, 14

o H o

height of objects formula, 103
Heron’s Formula, 103
hexagons, area of, 101

higher power divisors, 50-51

o]e
inequalities
about, 87
answers to practice problems, 323-344
changing interval notation to inequality
notation, 88-89
complex, 91
compound, 89
finding solutions of nonlinear
inequalities, 90
performing operations on, 88
practice problems, 88-91
rewriting and solving absolute value
inequalities, 90-91
solving linear inequalities, 89
solving quadratic inequalities, 89-90
writing using interval notation, 88

427
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inequality notation, 88-89
intercepts of lines, 114, 122
interest formula, 94
interval notation, 88-89

o/ o

like terms, adding and subtracting, 36
line slope, determining, 114-115
linear equations
about, 69
answers to practice problems, 265-277
fractions in, 71-72
practice problems, 70-72
solving using basic operations, 70-71
linear inequalities, solving, 89
lines
about, 117
answers to practice problems, 396-406
computing distance between points,
119-120
determining midpoint, 120
finding equations of, 119
practice problems, 118-120
slopes of parallel and perpendicular, 119
writing equations of, 118
long division, dividing binomials with, 49

ol o

Math Word Problems For Dummies
(Sterling), 4
midpoint, determining, 120
money story problems, 109
monomial divisors, 48-49
multiplying and multiplication
about, 41
answers to practice problems,
198-209
binomials using distributing, 42
binomials using FOIL, 43
decimals, 19-20
distributing binomials over
trinomials, 43
distributing one term over sums
and differences, 42

distributing over addition and
subtraction, 15

distributing using division, 42

exponentials with same base, 24

factors, 36

finding special products of binomials
and trinomials, 45

fractions, 18

multiplying binomials using
distributing, 42

multiplying binomials using FOIL, 43

Pascal’s Triangle, 44-45

practice problems, 42-45

raising binomials to third power, 44

signed numbers, 10-11

squaring binomials, 44

o\ o

natural numbers, adding, 94-95

nonlinear inequalities, finding solutions
of, 90

nontraditional grouping symbols, 14

notation. See properties and notation,
algebraic

number line, placing real numbers
on, 8

numbers, as roots, 80

o () o

objects, height of, 103
1001 Algebra Il Practice Problems For
Dummies (Sterling), 4
operating
with factorials, 39
on factors with fractional exponents, 33
on radicals, 32-33
operations
changing base to perform, 26
combining on exponentials, 25
order of, 37-38
performing on inequalities, 88
solving linear equations using basic,
70-71
order of operations, 37-38
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parabolas, creating graphs of, 123
Pascal’s Triangle, 44-45
perimeter formulas, 100, 101
plotting points on coordinate
system, 112
polynomials
about, 79
answers to practice problems,
294-304
applying Descartes’s Rule of Sign, 80
applying Rational Root Theorem, 80
determining whether numbers are
roots, 80
practice problems, 80-82
solving roots of, 81-82
powers, raising to a power, 24-25, 44
practice problems. See specific topics
prime factorizations, 54
properties and notation, algebraic
about, 13
answers to practice problems,
135-142
applying properties to expressions, 16
applying traditional grouping
symbols, 14
associative property, 15
commutative property, 16
distributing multiplication over
addition and subtraction, 15
nontraditional grouping symbols, 14
practice problems, 14-16
Pythagorean Theorem, 101-102

o () o

-

quadrants, determining, 113
quadratic equations
about, 73
answers to practice problems,
278-293
applying quadratic formula to,
75-76
applying square root rule, 74
completing the square to solve, 76

finding complex solutions using
quadratic formula, 77
practice problems, 74-77
solving using factoring, 74-75
writing complex numbers in standard
a + bi form, 76-77
quadratic formula, 75-77
quadratic inequalities, solving, 89-90
quadratic trinomials. See factoring
quadratic trinomials
quadratic-like expressions,
factoring, 63
quality and quantity story
problems, 108

o R o

radians, changing to/from degrees, 102
radical and absolute value equations
about, 83
answers to practice problems,
304-323
checking for extraneous roots, 84
handling absolute value equations
with no solution, 86
practice problems, 84-86
solving absolute value equations, 85
solving basic radical equations, 84
solving radicals with roots, 85
squaring both sides of equations twice,
84-85
radicals
about, 29
answers to practice problems,
169-184
estimating values of, 33-34
fractional exponents for, 31-32
operating on, 32-33
operating on factors with fractional
exponents, 33
practice problems, 30-34
rationalizing denominators, 30-31
simplifying radical expressions, 30
raising
binomials to third power, 44
powers to a power, 24-25

Index 4 29
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Rational Root Theorem, 80
rationalizing denominators, 30-31
real numbers, placing on number
line, 8
real roots, counting, 80
rectangles, area and perimeter of,
100, 101
reducing fractions with a common
GCF, 56
remainders, 48-49
roots
checking for extraneous, 84
numbers as, 80
solving for roots of polynomials,
81-82
solving radicals with, 85
Rule of Sign (Descartes), 80
rules of divisibility, 54

oS e

scientific notation, 26-27
signed numbers
about, 7
absolute value operation, 8
adding, 9
answers to practice problems, 127-135
dividing, 10-11
multiplying, 10-11
placing real numbers on number line, 8
practice problems, 8-11
subtracting, 9-10
simple interest formula, 94
simplifying
complex fractions, 19

expressions using order of operations, 37-38

radical expressions, 30
sketching
graphs of circles, 122
graphs of lines from its equation, 115
graphs of parabolas, 123
lines using two points, 116
slope-intercept form, 117
slopes of lines
calculating from two points, 114-115
parallel and perpendicular lines, 119

solving
absolute value equations, 85
absolute value inequalities, 90-91
basic radical equations, 84
linear inequalities, 89
quadratic equations using factoring, 74-75
quadratic inequalities, 89-90
radicals with roots, 85
for roots of polynomials, 81-82
square root rule, applying to quadratic
equations, 74
squares, area and perimeter of, 100
squaring
binomials, 44
both sides of equations twice, 84-85
standard a + bi form, 76-77
standard form, 117
Sterling, Mary Jane (author)
Algebra I Essentials For Dummies, 3
Algebra I For Dummies, 3
Algebra Il For Dummies, 4
Business Math For Dummies, 4
Math Word Problems For Dummies, 4
1001 Algebra Il Practice Problems For
Dummies, 4
story problems
about, 105
age problems, 106
answers to practice problems, 368-386
consecutive integers, 106-107
formulas in. See formulas
money problems, 109
practice problems, 106-109
quality and quantity problems, 108
work problems, 107-108
subtracting and subtraction
decimals, 19
distributing multiplication over addition
and, 15
fractions, 18
like terms, 36
signed numbers, 9-10
sum of first n cubes formula, 97
sum of n squares formula, 96
sums of interior angles, 96
synthetic division, dividing with binomials
using, 50
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temperature formulas, 94
terms of a sequence, 97
third power, raising binomials to, 44
traditional grouping symbols, 14
trapezoids, area of, 100
triangles, area and perimeter of, 101-103
trinomials
distributing binomials over, 43
factoring into products of binomials, 62-63
finding special products of, 45
trinomials, quadratic. See factoring quadratic
trinomials

oo

volume of boxes formula, 102
volume of cylinders formula, 102

o[/ o

work story problems, 107-108
writing
complex numbers in standard a + bi form,
76-77
inequalities using interval notation, 88
prime factorizations, 54
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