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Problems| Algebra Study Guide

Solved

A Solutions Oriented Approach

Preface:

This study guide is designed to supplement your current textbook. Your text is well
written in a patient style and the appropriate sections should be read before each class
meeting.

With that said, Problems Solved is a solutions oriented approach to Algebra. I wanted to
show students what steps and presentations to use when submitting work. When solving
problems we need to communicate our thought process by showing steps wherever
possible. The question I always ask, and you should ask yourself too, is “if I gave my
work to a friend would he be able to actually read it and follow the steps?”” Often times I
receive homework assignments with numbers and calculations strewn about the paper
with the answer circled somewhere in the middle. Despite the common misconception,
the correct answers in Mathematics are very important but are only half the story. The
ability to communicate correct solutions is just as important. This guide shows what steps
to include when working Algebra problems.

In addition, I hope you will benefit from the sample exams. Take time to try the
problems without looking at the answers or solutions; do not be afraid to get them wrong.
Trust me, the real learning occurs when you figure out why you are solving problems
incorrectly!

[ hope that you find this guide useful and that it makes your experience in Algebra more
enjoyable. If you have any suggestions or comments feel free to email me.

John Redden
johnr@cos.edu

Acknowledgments:
I would like to extend a special thank you to:

George Woodbury, College of the Sequoias
Tracy Redden, College of the Sequoias
College of the Sequoias Academic Senate and
Board of Trustees
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Problems| Algebra Study Guide
A Solutions Oriented Approach

Solved

Part I: Elementary Algebra

This study guide was created to show students what written solutions in Algebra should
look like. Often times we do not know exactly what steps to show or even how to present
our answers. To use this guide simply flip to the appropriate section and scan for similar
problems to those assigned by the instructor. You will not find the exact same problem
but it is likely that you can find one very similar. When solving your particular assigned
problems you should submit solutions that have the same basic steps presented in this

guide.
If you are not sure what a solution should look like
then this manual is for you!
PreAlgebra Review
1.1... Real Numbers and their Operations
1.2... Fractions
1.3... Percents
1.4... Order of Operations
1.5... Evaluating Variable Expressions
1.6... Distributive Property
Sample Exam
Sample Exam Solutions
Linear Equations and Inequalities
Solving Linear Equations — Part I ...2.1
Solving Linear Equations — Part Il ...2.2
Word Problems ...2.3
Linear Inequalities ...2.4
Sample Exam
Sample Exam Solutions
Graphing Lines
3.1... Method 1 — Plotting Points
3.2... Method 2 — Using x- and y-intercepts
3.3... Slope
3.4... Method 3 — Slope Intercept Form
3.5... Parallel and Perpendicular Lines
3.6... Function Notation
3.7... Linear Inequalities
Sample Exam

Problems Solved!

Sample Exam Solutions
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Solving Linear Systems

Method I — Solve by Graphing ...4.1
Method 2 — Solve by Substitution ...4.2
Method 3 — Solve by Elimination ...4.3

Word Problems ...4.4

Systems of Linear Inequalities ...4.5
Sample Exam
Sample Exam Solutions
Cumulative Review
Sample Midterm Exam
Sample Midterm Exam Answers

Polynomial Operations

5.1... Rules of Exponents
5.2... Negative Exponents
5.3... Adding and Subtracting Polynomials
5.4... Multiplying Polynomials
5.5... Dividing Polynomials
5.6... Evaluating Expressions
Sample Exam
Sample Exam Solutions

Factoring and Quadratic Equations

GCF and Factoring by Grouping ...6.1
Factoring Trinomials ...6.2
Factoring Binomials ...6.3
General Factoring ...6.4
Solving by Factoring ...6.5
Solving with the Quadratic Formula ...6.6
Word Problems ...6.7
Sample Exam
Sample Exam Solutions

Rational Expressions and Equations

7.1... Simplifying Rational Expressions
7.2... Multiplying and Dividing Rational Expressions
7.3... Adding and Subtracting Rational Expressions
7.4... Simplifying Complex Fractions
7.5... Solving Rational Equations
7.6... Word Problems

Sample Exam

Sample Exam Solutions

Cumulative Review

Sample Final Exam

Sample Final Exam Answers






Problems’ Chapter 1_Predigebra Review

Solved Contents

If your math skills are rusty then this is the place to start. In this section we will review
some of the basics of arithmetic. Mathematics is a skill that is easily lost over time. It
definitely helps to warm up before jumping into Algebra. Spend some extra time in the
Distributive Property section. It is one of our more important properties that will be used
often.

PreAlgebra Review
1.1... Real Numbers and their Operations
1.2... Fractions
1.3... Percents
1.4... Order of Operations
1.5... Evaluating Variable Expressions
1.6... Distributive Property
Sample Exam
Sample Exam Solutions

Problems Solved! Chapter 1



Problems’ Chapter 1_Predigebra Review
Solved -

Real Numbers and their Operations

For the most part, Beginning Algebra will focus on real numbers. A number is real if it
can be written as a fraction or a decimal.

Natural Numbers — subset of real numbers { 1, 2, 3,4, 5...}

Whole Numbers — add zero to the list of Natural Numbers {0, 1, 2, 3,4, 5...}
Integers — include all negative natural numbers{...-5, -4, -3,-2,-1,0,1,2,3,4,5...}

Rational Numbers — any number of the form ¢ where a and b are integers.

Irrational Numbers — numbers that cannot be written as a ratio such as \/g or 7T.

When first learning how to subtract real numbers it is useful to think of this operation as

adding the opposite. For example, 5—2 can be thought of as adding the opposite of two

to five, 5—2 =5+ (-2) =3. This may seem cumbersome, but sometimes it can help in
understanding problems where you wish to subtract a negative number.

Subtract 5—-(-2)

S-(-2) =

5 +2 ! The opposite of
- 7 -2is +2.

When adding two negative numbers the result will be negative. 1f you spend $12.00 for
a pair of shoes and $25.00 for a bag you will owe $37.00 at checkout, —12 — 25 = -37.
A. Add and Subtract

7+12-5 —-3-9+5 -4-5+(-3)
F+l2-5 —3-9+5 ~4-5+(-3)
= (9-5 = ~(2+5 = -9 +(-3)
= 1Yy = - % = -tz
-2+(-7)—-4 4—-(-12)+(-8) 20-(-17)+(-10)—-6
g-( ) RO~ (~1#) + (-10) -~ &
- _ - - (- “+ (-
24(-3)-4 12) + (-9 = Z0+IZ <15 —k
= -9 -4 = 4q4+12 +(-2)
= 37 -~/0-6
= -3 = /6 +(-8)
= az-6
= ¥
= 2/
Problems Solved!
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Chapter 1_PreAlgebra Review Real Numbers and their Operations

Multiplying Real Numbers
(Negative) x (Positive) = (Negative)

Example: (-5)(6) =-30
(Negative) x (Negative) = (Positive)

Example: (-5)(—6) =30

When multiplying two negative numbers the result will be positive. The rules for

division are the same. Be careful when simplifying 5(—6), the operation here is
multiplication NOT subtraction so 5(—6) = —-30.

B. Multiply or Divide
-2(-10) -5-12 0(-100)
~2(-70) -5 o (-100)
= A0 = - 60 = O
5-2(=3)(-5) (=D(=D(=D(-1) —6(=3)(-1)
I-a(-3)-%) (~D)(=1)(~1)-1)
= /0(-3)-5) = Z.(-1)-1) —6(=2)1)
= -30(-5) = = 1(=1) = 18(-n)
= -1\
= 150 =
54 +(-2) —100 +(-25) —-15=+3
54+ (-2) ~100 < (~257) -5 23
= - 27 = 4 = -5

Multiplication by zero is zero, but division is not so straight forward. Dividing by zero is
undefined. What happens when you try to divide by zero on a calculator?

Zero and Division
— =0=+a =0 where a#0 and %:a+0 1s undefined
a
0+(-15) 4+0 0+0
O +(-15) 4+ 0 0=0
= O unoeﬁnec/ Uno rkzc!

Study Tip: The first week of class is a good time to explore the campus. Check out the

Student Union, library and tutorial center, keeping an eye out for a nice quiet spot that is
conducive to studying and completing homework.

\

Problems Solved! 1.1-2




Chapter 1_PreAlgebra Review

Real Numbers and their Operations

Absolute Value — the distance between 0 and the real number a on the number line,

denoted |a| .

The absolute value of any real number will always be positive since it is a distance.

C. Simplify
By 100 [-1000|
I*!S/ //00/ /—/000/
- 15 = 00 = /000
= 3 2[=12 1=
. 317 =12
It=s B -4 314l 1?7} =-3
1-5]1=5 oa 151=5 = 3.4 = 2.4 No Soluhon
two answers ?’5,53 =12 =1z
fwo answers 2‘7,6’3

When comparing real numbers, the larger number will always lie to the right of the other
on a number line. It is clear that 15 is greater than 5, but it might not be so clear to see

that -5 is greater than -15.
e Smaller Larger —
&t >
“2o -1y ~fo -5 © §
Inequalities
< “less than or equal to” < “less than”
> “greater than or equal to” > “greater than”
D. Write the appropriate symbol, either < or >
2 12 -2  -12 -48 0
a2 12 -2 ._.-lz —HY _~ O
X <L 1A -7z 4% < ©

E. List 3 integers satisfyin

the statement

Less than -5 Greater than -2 Between -2 and 7
74 -5 t7-2 -2< 7 <7
_ _ -l o |
3 20, (5‘/—/03 ¢ )7 Kt f-l/ 0,5%
Answers may vary.
1.1-3
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Chapter 1_PreAlgebra Review Real Numbers and their Operations

Squares and Square Roots
To square a number means to multiply that number times itself. For example:
57=5.5=25

The number 5 is called the base and the integer 2 is called the exponent. Another way to
read the above example is “5 raised to the second power.” Here are some more examples.

F. Simplify
(-3)’ (12) 7?
(-3)" = (-3)-3) = q (r-a)2=(12)(1.2) = )44 7%= 2.7 = 49
02 _42 (_4)2
o*=0.0=0 ~4 gy =6 (-4)*= -4)-9) = 16

It is important to point out the last two solved problems, what is different?
The square root can be thought of as the opposite operation. In other words, if we want

the square root of 16 the question is “what squared gives 16?” Actually there are two
answers to this question 4 and — 4 because:

4> =14 and (-4)* =16

So there is a technical distinction here, when we are asked for the square root of numbers
in the course we mean the principal (nonnegative) square root.

G. Simplify
V64 V100 J1
Veq = 8 Vieo = 10 Vit =1
becawnse 31——6"/ becanse '01-,__”00 because =

G 750 7

Vo =0 V5o = Vas.a = 5/3 JIF = 4./23
because o*= 0 = F.0F on a caleulntor

We will talk more about square roots and nth roots in Intermediate Algebra but for now
we might find this property useful vA4-B = VA -/B when 4 and B are positive and real.

Problems Solved! 1.1-4
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Solved

Fractions

Fractions can be one of the biggest barriers to beginning algebra students. Also referred

to as rational numbers, fractions are simply real numbers that can be written as a quotient,
or ratio, of two integers.

numerator

. . a .
Fraction — A ratio, — or , Where a and b are integers.

d e nominator

Equivalent fractions can be expressed with different numerators and denominators. For
example ¢ =1 . If you eat 4 out of 8 slices of pizza, that is the same as eating one-half of

the pie. Usually we will be required to reduce fractions to lowest terms. Fractions in
lowest terms have no common factors in the numerator and denominator other than 1.

&0

20 Use factor trees to
7N Simplify £; to lowest terms (Reduce) find the prime
6 Io factors.
EDED 22 - —
o _ 1ra2a. 5
& 60 /- 2-2.35 Identify the =20
common factors A
/10
Cancel the common factors | = M N
EEcE e®

An alternative way to reduce is to identify the greatest common factor (GCF) of the

numerator and denominator, then divide both by that number. 20 20 _ 1
60 “20 - 3
A. Reduce
30 105 78
70 300 546
30 0 _ 3 los . 3:5-% - 7 28 . £33 _ 1
70 %10 7 300 2-2-3-5.5 ze 596 R-3-F413 a

An improper fraction is one where the numerator is larger than the denominator. To
convert an improper fraction to a mixed number, simply divide. The quotient is the whole
number part and the remainder is the new numerator.

ol
23 3
/23 2 = =
5-....7,0 S /7/‘5-
3
135 600 165
30 30 45
135 3335 . 7 lés- - 3511 -
30 2-3.5 X 600 *30 - 29 - 5, 45 3-3.5 3
30 230 |
- k3
= 44 = 9%
Problems Solved!
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Chapter 1_PreAlgebra Review Fractions

Multiplying Fractions — Simply multiply numerator and denominator %2 = %
Dividing Fractions — Multiply by the reciprocal of the divisor %+ el = % 2 = Z—c
c

When multiplying we should look for terms to cancel before we actually multiply the
numerators and denominators. This will eliminate the need to reduce the end result.

B. Multiply or Divide

2.5 1.4 1.1
3 7 5 8 3
L7T5E - 1o L.4, 4, L I B
3 F =i 5 8 40 v /0 = 3 6
5,49 2.9 6 . 21
7 10 3 12 14 12
+ 3 3
;&..ﬂ: i:g—l—- E_Z—:i:——l ﬁy‘*:i
Y 2 = ¥ E 6 ~ a @ oz 9
1 .2 S .1 1 .
2%3 53 7%2
.=z _ 1.3 _ 3 L.l E.5 - 5 Lo L 1L
23 @2 &g g "3 T % 5 = 2°3° 7%

Convert mixed numbers to improper fractions before you multiply or divide. To do this
multiply the denominator with the whole number then add the numerator, this will be the

new numerator. ﬂ:
3_,?5_= ?-..;+$__; z;__é'
R_
n'IuH-»plA/
1 .5 2 o 1 a 3
-2t - 4 LF 2 93 - 512
44 =3z = H+7 5:28= 2 8
245 = £.2:2 . - 5.5
3 ERR— 4 2 = T3
T 37 = 25 _ 1=
- 4.yl ! I
=3 /3

Sometimes mixed numbers are confused with multiplication. Be sure to remember that
4% does not imply multiplication, but in fact 43 =4+ 3, which is actually addition.

Problems Solved! 1.2-2




Chapter 1_PreAlgebra Review Fractions

The difficulty with fractions usually comes from addition and subtraction because these
operations require a common denominator. If I were to say that I ate two pieces of pizza
you would want to know what size each piece was. To say I ate 2 pieces out of a pizza
cut into 4 big slices is not the same as eating 2 pieces of a pizza cut into 8 slices!

. . . . a b a+b
Adding Fractions — with a common denominator —+—= .
c c c
. . . . a b a-b
Subtracting Fractions — with a common denominator ——-—= .
c c c
C. Add or Subtract
3 1 17 S 5 1
sts 0% 727
3 ,L .3+ _ 4 42 5 _ 128 2 5_ .1 . 5_ 15 _ -0 P
st T T F 20 o 204 5 F A3 F -7 7 Fr-lF

Simply add or subtract the numerators if the denominator is the same. Although, most of
the problems that you are likely to encounter will have different denominators, so you

will have to find the equivalent fractions with a common denominator before you can
add or subtract.

7 _3
15 10
Determine the common Ej # 3 _ #a 33 <::I Multlply numerator and
denominator: LCM(15, 10) = 30 s 70 52 ioF denominator by what you need to
_ 4 _ 2 get equivalent fractions with a
T 30 3o common denominator.
- 5
35 <
- L
-6 Always reduce.
D. Add or Subtract
142 1,1 2_3
513 213 775
L, 2 L3 25 (| -3 12 2 32 _ 25 3.3
—_— = = —_— — - - - W e - —
573 T §373s 273 2s3%32 F 5 s T TR
_ 3 /0 1 2 /9 2!
T o = S R = - S
T =%*t% Fs a5
- 13 - £ - =4
= s - _g— 35
3 2 2 5 3 1
10t R 84
2,2, 372, 25 2 |, & . 2F 5 3 (. 39 (-3
ot T wp T M-S %6 T 21 30-7 210 12 24 18-y~ 2Y.3
= 2L, /0 - 14 , 82 = d2 _ 2
70 70 21/ 2:0 73 7
= 3! = &¥7*a _ 3z - 2 - L
F0 10 2 165 T 22 T &

Problems Solved! 1.2-3



Chapter 1_PreAlgebra Review Fractions

Least Common Multiple LCM(A, B) — The smallest multiple of both A and B. (The
smallest integer that both A and B can divide into evenly.)

When the integers A and B have no common factors it is easy to find the LCM, just
multiply them together. For example LCM(3, 5) = 15 and LCM(10, 21) = 210.

When the integers A and B have common factors it is usually more difficult to determine
the LCM. One way to do it is to look at the prime factors of each. Identify the common
factors then multiply them by the remaining factors to obtain the LCM.

Find the LCM(21, 30)

2! 22 21= 372
@/\@ @/\}S o= @5 &= | Identify the common factors.
@@ LCM(Z\)30):@.J-§.? = 210 <:|

Multiply the common factor by the [—
remaining factors.

Find the LCM(24, 60)

Y £O = .
X “ 24-0@ 0
6 H 6 10 60 =A@E s
ATIAS A
xelo), @/@9@@ tem(aq,60) @@ @ 25 = Izo

E. Typical Word Problems

Rental Truck — A board that is 54 feet long needs to be cut into 7 pieces of equal
length. What will be length of each piece be?

Dwision proglews 3
RS - l.'_ -~ .?— = .."?/—I. A -‘z
S4*F = FA 47 A

Eachn bomad i\ be F FE lovg .

Recipe — A muffin recipe calls for 13 cups of flour to make 4 muffins. How many cups
of flower does the recipe require if you wish to make 16 muffins?

muH;P’\ca"'oévn -ProGIew\-
To make /6 muffins we meed 4 batches of 6’7#!«4.74/;\5
Cachn batchn of 4 mubhing oc?qmcs /3 cups A Lloue .

50 e weed 124 = F-L =55 63 cups of Flour.

Problems Solved! 1.2-4
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Percents

Percents are an important part of our everyday life and will show up often in our study of
Algebra. We will have to know how to convert percents to real numbers and back again.

Percent (%) — The representation of a number as a part of one hundred, N% =

N

100"

Using the definition you can convert percentages to fractions very easily,31% =

31
=55 » but

often we will need the decimal equivalent, in which case you simply divide, ;5= 0.31.
Notice that we could get the same result by moving the decimal over 2 places to the left.

Convert 187% to a decimal.

193% = .3 <
AN

Move the decimal two
places to the left.

A. Rewrite as a decimal

89% 0.5% 215%
5’9‘70 = ?9 &570 = 008 &JE?O = 2.15
14 % 502 % 23.62%
1t9,= 1.59, = .05 S0%5% = 50.35% = .507s A3.62% = .2362
500% 0% 201 %
5009, = 5 0% = .00 =0 20%7% = 20.333 = .203
B. Rewrite as fractions
50% 32% 400%
50 i5° i _ 32 _ ¥ . Hee |
50% * 700 sso - & 32% = 5o:q T 25 4007 * 750 ed
1.3-1

Problems Solved!




Chapter 1_PreAlgebra Review

Percents
50 10 70
55% 331% 31%
£ = 2 0o Z9 - 182 :
5? % 7 % 33’/3 Do = i‘é— 2-, 33‘ 7, 3/ Z
- %9 . = £22 o0
= F e = L2 00 T
2 o
= ,%0" A I 1- = 790 | -aL‘-)
Lo = -——g—“'/oa 31 /
2 s o

To convert a decimal to a percent we can move the decimal to the right two places. One

way to remember this is by the following illustration.

DP
AP
C. Rewrite as a percent
0.07 0.97 2.34
,O\Aj = ?-70 .\j—z = 9??0 .,73_’:*/ = &34 7,
1 25 1
5 % 3%
FI = .20 = 0% '%;E-: 3.125 = 212.59, ‘3ill- 325 = 325 75
17 2
50 5 3
-37‘— c100% = "";0 2,
__’_?:'2' = _3—:/— 2 9 3'/0070 = 300?0
502 - o= 3% = 6¢%2
D. Typical Word Problems

Tax — A calculator is advertised at $12.99 plus 7 % tax. If you include tax what will
the total be?

Tax rale 16 F+% = F.5% = -0?5
Amownt of 4ay = 0?5 -12-79 :3,97
Total| = 12.9¢ + .92 = .#/3.75

Tip — After a nice dinner out, the bill came to $35.75. For good service you wish to
leave a 15% tip, what will the total be including the tip?

4"9 rale 15 15% = .15

Amount of T
Totnl =

-

BHLI

O,D— . 35—75-
35.75 + 5.36

55.36

-

Problems Solved!
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Solved < (), ey of Operations

Order of Operations
1.

When several operations are to be applied within a calculation we must follow a specific
order to ensure a single correct result.

2. Then evaluate Exponent expressions.

Perform all calculations within the innermost Parenthesis first.

3. Next do the Multiplication and Division from left to right.
4. Finally work all Addition and Subtraction from left to right last.

Caution: Please do not dismiss the fact that multiplication and division should be worked
from left to right. Many standardized exams will test us on this fact. The following
example illustrates the problem.

Correct Order of Operations

Incorrect Order of Operations
2°-8+4.2+7 2°-8+4.2+7
25’—@,2+7 :S’—S’@f?
= . = P Multiplication
= F-2-a+7 g7 first will lead to
Division first T Y -4+ F = 8 -/ +7 an incorrect
because we - — answer!
are working 47 = 77
left to right! = /) v Correct! = s4 X Incorrect!
|
A. Simplify.
3+2-3 4-5.3 2+3(-2)-7
3+a23 H-53 2+3(-2) -7
=3 +6éb =415 =2 -6 -7
= 9 = -/ = -4 -7
= =1
8§+2-3-2 3+6%+12 —2-324+(-2)°
$12-32 3+6% 212 -2-3%*+¢2)"
= 4-6 =3+36-12 = —2-9 +4 ¢
- T = 9% 2 SRS 4 Remember
= 6 = -7 3 -.3.3=29
Problems Solved!

(-2 =(-2)(-2)= 4
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Chapter 1_PreAlgebra Review

Order of Operations
(=5)2 —2(5)* 10 —3(4-7)+2 (2+7)° -10°
(-5)*-a(5)* = 10 ~3(4-7) 2 (-2+7)*=/0%

= 25 -2-25 /0 = -3(-3) +2 = (s)* -0t
= 25-50 /0 = 9+2 = 25 ~/00
= a5 -5 = = - 75
= 20
10-7(3+2)+7> -7-3(4-2-8) 2-7(3*-3+4-3)
j0-F(3+2) + 7™ -7?-3(4-2-3) 2-7(3%-3+4-3)
= 10-7(5) +49 =-72-3(4-/5) = 2-7(9-3+12)
= /o -35 +49 = cF-3(-12) = 2Z-7(1%) —
= ~25 +49 -7+ 36 = 2-126 Zarg;;}vzletfz;n];f;
= 2y = 29 = -1ay T

Order of Operation problems get a bit more tedious when fractions are involved.

Remember that when adding or subtracting fractions we need to first find the equivalent

fractions with a common denominator. Multiplication does not require a common
denominator.
. . a b a+b - v . a ¢ ac
Adding fractions: —+—= Multiplying Fractions: — —=—
c c b d bd
B. Simplify.
1 1.1 5 3 .14 8
3t7°s AT 5-2-(2)
2 _(1\3
.41 5.2 .14 5-%7-()
3 2 5 % 2 s 5 z _ 1 —
= L. L _ .2 .19 TIs T %
2 ) %, 3% z_Jl
3 - g
= 12,3 3 1)3 1y(1y(1
3o 30 173 3 =) =(=\(>)(=>
_ a3 =14 - Z a4 "9 (2) 2)2)6)
4 I
5 (3 4 3 (5 _ 1,2 2 3
17 \5 ~ 35 16~ \12 2+3) 4 (§) —(%)
3 .(E_L,ozy,
2.4 wi(E-=v%)-
(5 35

5_6 ., ¢ %)L‘(:ZL)B
Rm) | LRV %3
12 :7%—(% T :2 g
=5 (%) .3 .12.4 %%
_ T 7% T F 23
-~ 7 = 2 7
7

Problems Solved!
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Order of Operations
2+3-6-4-3 2+7)-2-2° (—-1-3)* —15
2% -3* 10+92 +3° —3.(=7+2%)-5
2+3:.¢6-43 (2+7)-2-2° el ok 3 e
-3 10+9%, 32 =3 (-7+2%)-5
= Z2HIB-12 - 92-% - (=) -5
94-9 10 +91+9 _3(_..3),_5.
= 8 - _2 _ \$-% _ s0 _ 1 - lb~15 . _ I
~5 5 = TJee " 0o T o 9-5 9

We will see that some of the problems have different looking parenthesis { [( )]}, treat

them the same and just remember to do the innermost parentheses first. Some problems
may involve an absolute value, in which case we will need to

apply the innermost absolute value first as you would if it were

3-7-2-3+4°
a parenthesis. 3-%)-2-3| H/?
Apply the absolute - B N 3
value first then = 3 7l-s1+¢
Notation Counts! \\/, multiply here. = 2 -F.5 + &4
Pay attention to proper notation - - _
and you will be less likely to make A
a mistake. — - 32+4Y¢
= JT2
C. Simplify.
5-3[6-(2+7)] 1+2[(-2)’ = (-3)*] —3[2(7=5)+4-(-2)+(-3)°]
-3 —s) 2 (-2)+ (-3)
5-30e-C2+32)] J+2[¢-2)’~(-3)*] [E?(? ). (2)+ (3]
= - =4(-2)~27
= 5-3L6-9] =1+2(-8-97 4 ‘2(?) 9-2) - 27]
_ = = -3[ 434(-2)-27]
= 5-3(-3] = 1 +2[~17]
> _3[ r(2)-23]
= 5 +9 = 1 -39
= /4/ - -33 - SEHZ%]
= 3%
L3 (4 -2 6-1()’ - (1)1+(-5)’ — 72 —[-20- (3] - (-10)
L3 -3¢
£[23 ¢4*-23" = ([ L-2]2 a5 ~ 72 [-20-¢-3)3-(r)
= —’7—_ %.Iéﬂzjl _ 7/,5 29 = = —L{?—[~20-77 + /0
) N = 6[ 3 3] 725
= +734-27] - ([T = =49-[~29] +/0
ot z - 363 -
= 'zf["’"zj R A —49 + 27 +/0
1 2 ! - T “zs
= g (r]" = 3100 = 5p =z = —-/0
= 7so
Problems Solved!

1.4-3



Problems’ Chapter 1_Predigebra Review
Solved o

Evaluating Variable Expressions

The first step in understanding algebra is to realize that letters are used to represent
numbers. Sometimes the problem will specifically state what number the letter
represents, in which case, we replace the letter with that number and evaluate.

Variable — A letter used to represent a number. Combinations of letters and numbers are

called variable expressions.

Incorrect order of operations is the most common error when evaluating variable
expressions. To avoid this problem, particularly when beginning to learn algebra, we
should put a blank parenthesis wherever we see a variable, then substitute in the

appropriate values.

Evaluate b*> —4ac when a=—-1,b=-2 and ¢ =3

\\'I

Write a blank parenthesis
wherever you see a variable.

b* —4ac
= CY-4CX )
(-2)-4(=)3) =
= N4z
= Jb

Then “plug-in” the
appropriate values.

Writing the parenthesis may seem like unnecessary extra work but they will help us
follow the correct order of operations and avoid many common errors.

A. Evaluate

x+2 when x=-3

2x -3 when x=-2

—3x+7 when x=5

X+2 when X =-3
(H)+2
(-3)+2

= -

Ax-3 wvhen x=-2
2C )-3
2¢-2-3
= -l.’..j

= -7

-3x+7 when x=25
-3( )+ 7
“3(s5)+7%
= -5 +7

= -3

S5(a—1) when a=-3

-3(2-y) when y=-2

5(a-1) when o=-3

5(-3-1)
= 5(-4)
= -20

—3(2-y) when y=-2
-3 (2-¢))
~3 (2-(-2))
= -3(2+2)
= ~3(4)
= -2

Problems Solved!

Evaluate — 5a + 2b
when a =2 and b=-3

-5a+3ah
whena=ga and b=-3
-5C )Y+ac )
-5(2)+2(-3)

= -/0-¢

= -/é

1.5-1
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Evaluating Variable Expressions

When evaluating variable expressions with exponents be sure to take care with the order
of operations. Remember that exponents should be evaluated before multiplication.

Usually the exponents will be the first operation we perform.

Exponents — Raising a to the 5t powermeans @’ =a-a-a-a-a

When a = -2 then a® = (=2)° = (=2)(=2)(=2)(-2)(-2) = -32

B. Evaluate
a’—b’ (x+2)2x-3) 2x% +3x-1
when a=7and b =-5 when x =3 when x = -1
az_bz (X+2.)(2)('3) 2x1+3X“'
when a=7 and b=-5 When x = 2 when X=-)
C Y-¢ ) (3+a)(2-3-3) 2D+ 30~
(#)*- (-5)° = (5)(6-3) =a()-3-1
= 49 - a5 = 5.3 = 2-3-)
= 24 = 5 = -1
Y2 +5y+6 3-x’ a’ b’
when y =0 when x =—4 when a =2and b=-3
Yresy +i 5 a3- b3
when Y=o w3\~;.—v'\).(x=—l-/ when a2 and b=‘3
(oY +5(0)+6 < 3 - (-4)* (2)?-(-3)°
= 0 +0 + = - (-
6 s34 g - (-2%)
= 6 Zero times = —13 = % +a7F
anything is zero. = 35

We must substitute the given value for each occurrence of the variable. In addition, it
usually is best to perform the operations within the parenthesis first rather than distribute.

C. Evaluate

b* —4ac when
a=2,b=3and ¢c=-3

b* —4ac when
a=-3,b=-2and c=-5

5(x+ h) when
x=5and h=0.01

b-Yac
when o= =3 ,¢=-3

v-Udac
when a=-3, b=-2 ,c--5

5(x+h)
when X5 and h= 0.0l

(3)”-4(2)(‘3) (-—z)"—ll(-s)(-s‘) 5(5‘4— .0!)
= 9 4+ a2¢ =4 - 60 = 5(5.01)
= 33 = =56 = as5s.os
Problems Solved! 1.5-2




Chapter 1_PreAlgebra Review

Evaluating Variable Expressions
—3(x+h)+5 (x+h)? =3(x+h)-2 —b+2awhen
when x =35 and 2 =0.1 when x=-3 and £ =0.1 a=-2and b=12
—~3(Xx+h) +5 (x+h)" = 3(x+h) ~2 -b2a
wheer X25 and hz 0.1 when x =3 and h= 0.1 when a=-2 and b=12
-3(5+ o)) +5 (=3+)%-3(-3+.1) -2 - (2) 2 a(-2)
= —3(§5.1) +5 = (~z.a) -3(-2-9)-2 = -l iace)
= - 15.3 +5 = g4l + 3R -2 = -6(-2)
= - /0.3 = 1511 = Iz
(x+h)> =2(x+h)+9
h
when x =—-1 and 4 =0.01
Substitut.ethe :3(_‘_‘_.“‘)1"2(_,*’0') +9
appropriate values. o)
_ z_ _ Work the numerator using
= ¢ ‘9Q)‘a ':’) (-.92)+9 < | the order of operations.
- - 9801 + 1.99 + 2
eO/
Divide last. I:ﬁ = H-201 _  |]96.0/
0]
Typical Word Problem

Rental Truck — The daily truck rental rate is $48.00 plus an additional $0.45 for every

mile driven. A. Set up an algebraic equation for the daily cost of the truck. B. Use it to
determine the cost if someone plans to drive it 100 miles for the day.

a. Let x = Hie number of wiles driven
+hen  CosT = ¥4y + B.45x

b. Evaluale whenr x = /o0 miles

CosT = 84g + & .45 (r00)

4 + . 45¢/00)

*H4d¥+ 45 = 73

Tle cosT would be ¥93.00 L~ He vendal
if yow Brive /00 miles +tat Day.

Problems Solved!

1.5-3
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Chapter 1_Predigebra Review

Distributive Property

The properties of real numbers are very important in our study of Algebra. These
properties can be applied in Algebra because a variable is simply a letter that represents a
real number. The distributive property is one that we apply often when simplifying

algebraic expressions.

Distributive Property — Given real numbers a, b and ¢ :

a(b+c)=ab+ac

When multiplying an expression within parenthesis you must multiply everything inside
by the number or variable you are distributing.

Simplify:  —2(3x* —2x+1)

Distribute the “-2" here.

> —&2(3x*-2x +1/)

= ~6Xx: +4dx - 2

e

Notice that we have
multiplied every
coefficient by “-2”

A. Simplify
52x—-4) (4x +8)7 -2(5-7x)
5(zx-4) (Hx*rg)7 -2(5-%x)
= (0% - 20O = 28X + 56 = —/0 + 14X

3(=5x> +2x—1)

—5QBa+7b-5c¢)

7(3a —4b) +2c

B(~5x*+2%-1)
= —15x" + 4x -3

~5( 3a + Fh-5c)
= ~ISa -35b +~25c.

Z(3a-4b) + ac
= 2la -28b +2c {2

Multiply only the terms

within the parenthesis!

2(4x-2) 3(3x+4) -2(3x* —6x+1)
S (4y-2) 3(Fxr4) “H (3 r e +1)
= 0%x—-5 R = -2x*_ 4y - Z

3

Problems Solved!

1.6-1
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Distributive Property

When simplifying we will often have to combine like terms after we distribute. This step
is consistent with the order of operations, multiplication before addition.

Like Terms — Constant terms or terms with the same variable factors.
2apples + 3apples = Sapples OR  2xy + 3xy = Sxy
B. Simplify
2(-3x+2)—4x+7 2(6a—7b)—3(a—3b+c) 7-5Bx-7)
2(-3x+2) -~ Hx +F 2(ba-7b)-3(a-3b+c) 7-5(3x-7%)
= —4x + 4~y + F = |2a - /4b - 3a +9b -3¢ = F-/5x + 35
= —tox + /1 = 9a-5b-3c = —IS% + 42
9(7z-4)-309z+1) 9(-3x* —4x+7)-36 8y—QBy+T7)
(?2-4)-3(92+/) F(-3x*-yx+¥#) —36 Ty - (34 +7)
= 632-36-27z -3 = -&ZFx*-36x +63-36 =8y -34-7 4
= 362 -39 T - -36X + A7 = 5y =7 | Multiply each

term by -1 here.

The variable parts have to be exactly the same before we can combine them. But before
we combine like terms, generally, we will distribute first. When distributing negative
numbers notice the operations change because you are actually multiplying by a negative

number.

C. Simplify

~7(2x* —8x—4)—13x

x—2(-5x-9)+4

6(abc+4)—(Tabc —-5)

~F(a2x*-9x -4 ) - 13x

X-a(-zx-9q) +4

6(abe

+4)~(7abc -5)

= - 4x* + 56x +2% -13x Z X H/0x + 19 +¢/ = babc +24 - Fabe + 5"
2 X2 A 43x +28 = ¥ + a2 = —abc +29
4-2(x* =Tx+1) —2(a’b—3ab*> +5)—4a’b+17 7-3(5+8)-5

Y-2(x*~Fx+1)
=4 -2y /iy -2
= 2T )Y +2

~2(a*b - 3ab" +57) ~Y4a?b + F
= -2a%b +bab 10 ~ Ya*b +7
= -barh + bal* -3

Z-3(5+8) -5
=7-313)-5 <&

[

#-39-5

~3f No need to

Problems Solved!

distribute here!
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Distributive Property

23x* =7x+1)=3(x* +5x-1) X’y +3xp° = (2x°y —xp%)

&ml)-m@

m

XTy +3xy* - (o?xzy—xyz)
= bx -/ +2 ~3x*-15x +3 = XZY "'3"77'”07"?7*)(72
= 3x*-a9x+5 A %

—a—-b—c—(2a+2b+2c)

3-5(ab—23)+2(ba—4)

—a-b-c - (2a+ab+2c)

3-5(ab-3) +2(ba -4)

=3-5ab %15 + 2ba - %
“3a-3b-3¢c

—a-b-c-2a-3p -2
_ 3+415-8 — Sab+ab
/0 - 3ab

Profit is equal to revenues less cost of production. If the revenue R can be represented by

R =2x" — x+50 and the cost C can be represented by C = 3x> —2 where x is the
number of units produced, find an equation that represents the profit.

?rofhl = fevenue - Cost

= (Ax*-x+50)-(3x%-2)
= AXT-x+50 -3x? +Q

-X*~-x +52

What is the difference between 3x —4 and —2x+5?

(3x-4) = (-ax +s)

(3x-4) —@5‘)

= Ix -4 +2yx-5%

= S5x -9

Problems Solved!
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Sample Exam

Please answer all the questions and show work where appropriate.

10.

List three numbers that are less than —33.

Simplify: -2+5-|-13|
Divide: ﬁ_ﬁ
30 25
Add: 2 + 3
310

Joe’s bill came to $12.05 before a 74 % tax was added. What will his total bill be
when tax is added?

Simplify: -9+2%-3?

Evaluate 3x* —2x+3 whenx=-2.

Simplify: 2(3x—4)-3(5x+17)

Evaluate b*> —4ac whena=-1, b=4 andc =-3.

A home store charges $45.00 to rent a truck with an additional charge of $0.55
per mile the truck is driven. Build a variable expression for the rental charge.



Chapter 1_ Pre-Aigebra Review
Sample Exam Answers

1. {— 100,—50,— 34} Answers will vary
2 -10

3. 1

4, 2

5. $12.92

6. -2

7. 19

8. -9x-29

9. 4

10. 45+ 0.55x



Problems| Chapter 1_ Pre-Algebra Review

Solved Sample Exam Solutions

List three numbers that are ST ... 33 55
Simplify: —2+5--13 —
less than —33. puy | | Divide 30 25
32 - 5
80 T zs
:>2—-100/'S‘0/~3</_2 "o7+\5"1:/”/3/ - 33 _zs
= -2+5-/3 o 5%
Answers will vary so just _ = B S5
choose any three numbers - 3 - 13 28  &-H
that are smaller than -33. = /0 '
= o=
2 3 Evaluate 3x*> —2x +3
Add: —+— implify: — 4 _32
3 10 Simplify: —9+2" -3 when x = -2
—‘-;—-;—730- -9 + 29 -3% 3x*-2x +3
_— s10 33 = = - 3(- 7’, - +
= 223 9 +/6 -9 (d-2C»+3
- =ze . 9 = =9 =34 +4 +3
o T30
—- a9 = -2z = 12 +4 +3
30 = 19

Joe’s bill came to $12.05 before a 71% tax was added. What will his total bill be when
tax is added?

The -l-a.‘x ra-\-e, o-p ?1‘170 = F£A59, = LOPRS

. |
Se Hhe Fax amount s $\2.05 x .ora5 = 0.87

==

rounded of L +o Hhe -nearest cent. Add —+his
Jo Fle bill 4o 364_ He Jotal = $i12.05 -f—H,?? = $/2.92

ST Evaluate b*> —4ac
Simplify: 2(3x —4) -3(5x +7) when @ 1. b=4 and ¢ = 3
b*-4ac
2(3%x-4)-3(5%+7) CY-4C X )
= 6x -3 - /5% -2l (4)" = 4(-1)-3)
= -~ 9x~29 = 16—z
= 4

A home store charges $45.00 to rent a truck with an additional charge of $0.55 per mile
the truck is driven. Build a variable expression for the rental charge.

Let X = +he 2sumber og—ml'/z; driven
Then e CosT = #5 + .55x







Problems’ Chapter 2_Linear Equations and Inequalities
Solved = tents

This is the chapter where we really begin to learn Algebra. The techniques in this section
will provide the basis for everything to come in our study of this subject. Be sure to spend
some extra time with the applications and word problem section. Also, new notation is

introduced in the linear inequality section.

Linear Equations and Inequalities
Solving Linear Equations — Part I ...2.1
Solving Linear Equations — Part Il ...2.2
Word Problems ...2.3
Linear Inequalities ...2.4
Sample Exam
Sample Exam Solutions

Problems Solved! Chapter 2



Problems’ Chapter 2_Linear Equations and Inequalities
Solving Linear Equations — Part |

Solved

\

One method for solving a linear equation that looks like 2x +3 =13 is to simply guess
and check. What value can [ substitute in for x so that the result will be 13? After some
thought it should be easy to see that x must equal 5 here because2-5+3=10+3=13.

Linear Equation — An equation with one variable where the exponent is not greater
than 1.

When solving, the idea is to isolate the variable by applying the opposite operations to
both sides to retain the equality. In other words, if we add 5 to one side we must add 5 to

the other side as well.

?

Solve: 2x-5=9
22X -5 =9 The first opposite
+5 ~5 <3| operationistoadd5 to
both sides.
Zx =4
P Ax -5 =
2x =74 Check
Then to isolate the — =z = 2 ) -5
variable divide by 2.
2(F) =5
\// X = 7
- = 14 -5
= 7 —

Tip: We can always check to see if our solution is correct by substituting it in to the
original equation to see if it works. On a test, if you have time, you should always check.

A.
Is x =7 asolution to Is x =2 a solution to Is x =—-3 a solution to
—3x+5=-167 —-2x—-T7=287 lx—4=-57
—3x +5 = -/6 —2xX-F°F 2% —gx—t/-—_s'
-3(P+S “2(a)- 7 L3 -4
= -2 45 = —4 -7 =~ -y
= -6 fes = -1 Mo = -5 Yo
Problems Solved! 2.1-1
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B. Solve for x

Solving Linear Equations — Part 1

3x=-33 10x =200 27 =9a
3x =-33 /10X = zo0O 2% = Ga
Zi’"i’j Fex =200 27 = Za
7 ~Z Yo /0 g A
X =-1l X 5 20 zZTa
—2x=14 —5x=-25 —x =40
~2xX = /4 -5x T -as - X = 40
_...ﬂx :/(/ -5x 2'25 —-[-x '—'j_-() <:|
-2 -5 -5 ~/ =/
Multiply or divide
X =-7 X = &5 X = -40 | by-I here.
Multiplication is -_10 2 _x —t_1
the opposite of 5 376 12 4
division here. X ro z _ X _t . 1
S 3 6 12 4
X !
= ()= =-10(5) (6)2'3— = T’;- (¢) (-/2)[‘7—':) = (-lz)(q)
X =-50 4 = x t = -3
C. Solve for x
x+3=8 S—x=-15 —4+x=17
5-X = -5
X+3 =% -5 i ~4+X =7
-3 -3 \Pl/ *ry
- X = =-2v
= X =2
X=5 X =20 4
2_5 1 _ 1 1 _ 721
x+3—3 a—<5=3 X+27—3§
X+23 233
Z - S 1 s .
X"f'; ?3 aA~5° 3.5 X+§:1}g—zz
- 1] [ <::|
R e - fl
X = =4 -4
7 ST X = 25: In Algebra, improper

fractions are more
natural to work with.

Maria scored 7 more points than Jose on the first mathematics exam. If Maria’s total
score was 95 what was Jose’s total. (Set up an algebraic equation and solve it)

Let X = Jose’s Hoinl scoce

Sei‘-wp > 95 = X+ F
-3

So Jose scired B8 on cxam# /.

Problems Solved!

2.1-2
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Solving Linear Equations — Part 1

\\I/

-

Tip: Often it is handy to multiply both sides by the reciprocal of the variable coefficient.

This technique can save a step or two by using the property 4-2 =1.
a _ 1 3 | 7 — 1
714 X =3 3Y =73
a ./ -V} P, = A
AR €% Ty 3X772
i A _ ik - /3y L
N(-%)= #(m) (3)7%x=4(%) (3)3x=(3)3) P
- L Xx=2Z = -2
o = Ta S 3 X = "7 Multiply both sides
by the reciprocal..

The order of operations is reversed when solving. Do the addition and subtraction first

then multiply or divide as needed.

D. Solve for x

2x+5=15 —3a+4=-17 %x+%:%
— “Ba.+Y = -7
Hx+5 =/ - - o 1.1
_f— _f 4 4 ,x+3 =3z
-1 -d
3 3
22X = 40 —,_5_&“ - '_:2_’ ()L _
= = 5 3 2)z x = o(2)
X =0
X =5 a =7
5-3x=-10 10x+7=7 —-12=2x-4
/OX +F = 7 —12 = 2x -y
5-3x = ~-/0 i ) R .
-5 -5 # 7 4 '
~Fy = /0¥ = o -9 = 2y
X e 0 o = =
X =0 - = X
X=5 4
2 _ 3 1 1_ 1
-s+3a=53 A= S 5—5x=-20
2 z
“Ft3a =z
A : Ly Lo d 5-5x = ~zo
+2 +2 3 2" 5 - I
o 5 +/ te
3o * ;: , ~Sx = -25
GIF* = Z0 = =
3a = |
| X = ,Z_I-
o=z 70 ie
Problems Solved! 2.1-3
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Solved Solving Linear Equations — Part II

Often we will find that linear equations first need to be simplified before we can solve
them. Typically this will involve combining like terms. Combine same side like terms
first then opposite side like terms using the techniques we learned in part I.

Caution: A common error is to add or subtract a term on the same side of the equal sign.
Only use the opposite operation on opposite sides of the equal sign.

Correct steps for solving: Incorrect steps for solving:
3x+5-2x=6x-10 3x+5-2x=6x-10
3)(-}'5-—2)( = 6)(_/0 3X+5'2x = éx —/0
+2y +ax < Adding to the same
— X+ 58 = éx-/0 side will lead to
e - Sx + & = éx —,sp| incorrectresults
Combine same = iy
side like terms X = X ~ 15
irst! - -
/ N % 5% = 6x -5
~6x —éx
-S5x = -/5
- s - X = -/&
x =3 Y Correct! X =15 X Incorrect!
A. Solve
3x-10=4x-13 —2a+3=4a+15 Lot =—t L
3x =10 = 4x-13 - 2a+3 =4a+_/§r ZX-5 = —dx+ 4L
+10 +r0 3 7 ;
+3 + L
3 \\/,
-
3x T 4y -3 ~Ra = Ya + 12 Ly 5 —dy ; &
- . a* = 47 + &
“Hx -y qa Y | ,
+ X X ]
ol | ::6—6\- - _‘_,Z‘_. %X = 2,5: Don''t let fractions
pay .y 4 (4 02, - x| getinyour way, the
(‘S)‘ix T s& 3) steps are the same.
X =3 a=-2 x = 48
7 |
6x+2-3x=-2x-13 12-2x+4=8+5x+2—x e B PR B
- = - - = - AL / s 3
bX+7-3x% 2x+)3 12-2X +4 =8 +5x+2 - X zx+§'}x=',;7<+-2[_
= - -2X + 16 = 3 L - 2 /
Bx+2 = -2x+13 X “Ax +/0 ax+3 = -Zx s
= - ~—2x = -6 3 - 3
ii *ix + 1/ X 4 x 2 x —*,3x+;>4
= “bx = -6 o) & - / ©
Ex = 1] Swr = (¥
- N X = . 40 _ 5
X /s 1 X = 7 718
Problems Solved!
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Solving Linear Equations — Part I1

Not all equations work out to have a single solution. Some have infinitely many

solutions such as x = x . Here any number we choose for x will work. Also, some
equations have no solution such asx +1=x.

Contradiction — an equation that will always be false has no solution.

Identity — an equation that will always be true has any real number, R, as a solution.

3x+5—-x=2x+7

—Tx+3=2-Tx+1

3x+5 X = Zx+ 7
AX+S = 2x+ 7

-5 -5

AX = Rx +2
-2 —&X

o =2 , False
No So/u-l:om

~Fx+3 = 2-Fx + |

-Fx+3 = ~Fx+3
-3 s
- #FX = —;)(
+7x 7 x

O:D/T.zuc

Ail ﬂuﬂs/ 1%

All Renls, T

It is quite common to encounter linear equations that require us to distribute before
combining like terms. Look for the parenthesis and distribute before doing anything.

B. Solve
3-2(x+4)=-34x-5) -T(x+1)+52x-3)=8 -32x-3)+2=3(x+7)
= f\‘ A —3(2x-3)+2 = 3(x+%)
<X+"/)-‘3(‘/X-5) “?(X+/)+5(2x~3):? “6x4+q + 2 = 3x 42/
dTIx-F = Sl ~Fx~7 +iox-15 =8 ~bx 41l = 3x+2]
“2x -5 = -12x +IS =l m!
- 3x —22 =8
+5 _ s Y e
-R2xX = ~I2x ¥20 ~bx = 3y 4 /0O
ey *1Tyx -3x -3
/Ox = 2o = 20
re ‘0 3; 5 '_q" = /0
X = /0 7
X =2 3 ,o
X="%

10(3x +5) — 5(4x + 2) = 2(5x + 20)

1(x-2)+1+=30Cx+3)

10(3x+5) -5 (4x+2) = 2(5x+20)

]
Z = tx+3 3(x-2)+ 4 = §(3x+3)
2 2
FoOX +50 - - = Ly.z2 ) L A
Zx+ 3 = 3x+3 X+58 7204 - 10 = /Ox+¥O 3% "3ty T3 3
= -, - /OX + Yo = Jfox - 4O dy o F - Lx+d
~/o% —/0y 3 5 13 3
“F L
Zx = Lx+2 is " 7 Frbe
‘o -1 Yo :7/0/ True AD SOLution
~d, L
z = All ﬂ(’/ﬂ'}s, /2
z2X 32
X =2
Problems Solved!
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Solving Linear Equations — Part I1

Literal equations are difficult for many people because there will be more than one
variable. Just remember that the letters are placeholders for some number so the steps for
solving are the same. Isolate the variable that it asks us to solve for.

C. Solve
Solve for w: P =2/+2w Solve forr: C =2xr Solve fort: D=r-t
=38+ 390
AL -2k _C_,_=277‘(‘ D=r.t
2r 27 -
P-2L = 2w c
2~ > 5’,} = r 2 :f
r
p-al _
]
Solve for C: Solve for a: Solve for A:
F=3C+32 P=a+b+c S=2zr*+2xrh
F = 2c +32 =
S 5= 2me? + 2prh
3z TEFx p:a--\' b+C, —2mc? —2mre
—C —C
F-32 = Z¢ 5 b S-27r? = 2ork
-C = G
- )l = 9 27 27 r
(F 32)(-7— D—_C(E;-_/ -p b
\0 5 ~20r* = A
Sp_ 180 _ -C - = a o
7F 7 C 2 o
o C = & F-/réo _25?{‘_,',, = /e

The internet connection at the hotel cost $5.00 to log on and $0.20 a minute to run. If

Joe’s total bill came to $18.00 how many minutes did Joe spend on the internet? (Set up
an algebraic equation and solve it)

Hran

St’f—»tp -

Le-]; X = wumﬁeﬁ a—f Minutes on 'J'Le, m)-er-net
CosT

= 5,00 + .Q0X

19 = 5 +.20x%
-5 -5

65 =%

Joe spent 65 ommuls on FHe mderaed .

Problems Solved!

22-3
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Solved < w4 Problems

In this section we will identify the major types of word problems that you will most likely
encounter at this point in your study of algebra. Often students will skip the word

problems, but that is not a passing strategy. Usually setting them up is the hard part but
solving them after that, for the most part, is not that difficult. \\/ /_

Tip: Read the problem twice before starting and do not simply skip word problems!

A. Number Problems
The sum of two integers is 18. The larger number is 2 less than 3 times the smaller. Find
the integers.

Let X = “Yhe simallea m-l'ejc(
3x-2 = +the lArgee zymben

Set-up —> /x + (3x-a) = \?/

4% -2 =18 Hx = 20
+2  +a 4 Y
X =35

Hx =20 3(s)-2 = IS-2=1/3

The 4wo \\")"'Ejle,S ace 5 and 13

The difference between two integers is 2. The larger number is 6 less than twice the
smaller. Find the integers.
Let x = He smaller micser

Haenn 2X-6 = Fle lﬁ-“jc,pa nm\‘ﬂjcnz

55'&‘“? -"} m low‘ e = zx_é

X—-—6 =2 =2(®)-6
* e +é
=/6-6
x =9 = /0

The +wo wlesees ace € and (0.

Many times we can figure out these types of word problems by guessing and checking.
This is the case because the numbers are chosen to be simple so the algebraic steps will
not be too tedious. You are learning to set up algebraic equations on these easier
problems so that you can use these ideas to solve more difficult ones, problems that can
not be guessed at.
\\/ /
~ Tip: For full credit your instructor will insist that you use Algebra to solve the
word problems. Don’t fight it, just identify your variables and set it up using
Algebra!

Problems Solved! 2.3-1
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One number is 3 more than another number. When two times the larger is subtracted from
3 times the smaller number, the result is 6. Find the numbers

Let X = one of He —»umbers
HHen Xt3 = e O‘HM_\Q mumbefa

Se'l:—u&g - 3x—;z(x+3§ = ég

Bx-—ax -6 =6

{Fh"jc(L ?'mméee

= X+32

X —6 =6 = 12+3
te +4 =5
X=12

The Hwo umbens ace 12 and 15

It is important to notice that both even and odd integers are separated by two units.

+2 +2

TN o~ odds

I 2 3 4 &5 6 3% % 9 /0
oA

L )
+2 ta evens

B. Even and Odd Integers

The sum of two consecutive odd integers is 36. Find the integers.

Let x = +he -Cw‘s-‘- odc‘ \ﬂ*‘*cjc;Q
X+2 = +hoe mext odd mteser

set-up = IX+ (x+a) = 36]

2X F2¢
= Z
AX+32 =36
-2 ~2 X TIF
X+2 = |
2y = 34 T

The hoo odds ace 1F and 19 .

The sum of two consecutive even integers is 46. Find the integers

Let x = He ficst even \fﬂejcra
X+2 = +he ’nex—# ever? m-lvejc;z <:I Not‘lcethattheset-
up is the same as
Set - —> + (x+2) = 44 2x = odds.
et-uyp | X + cx+2) = 44| 2x =44
Ax+ a2 =44
T T X =22
2v = 44 x+2 =3¢

The hwo evens ace 22 and 2¢.
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Caution: A common mistake is to set up consecutive odds with an x and x + 3. This will
most likely lead to a decimal answer which certainly is not an integer.

Make sure you read the problems carefully; notice that consecutive integers are separated
by 1 unit.

The sum of three consecutive integers is 24. Find the integers.

Let x = the Lirst mteser.
x+| = tle -wrext fnv‘efer_
x+a = At Hhwed inteser

566’14,0 e m-rl)-}w(x.;z,) :g:{]

Bx+3 =24y
‘3)( .‘:3-‘
X =7

s1o Fhree )-nlef-ers are %, and 9.

You will need to ask your instructor if you will be able to use a calculator. In either case,
you should be able to work with decimals by hand. When money is involved be sure to
round off to two decimal places.

C. Tax and Rental Problems
If a pair of Nike shoes cost $48.95 plus 7 % tax, what will the total be at the register?

Let x = “+he dodal cosT (#4% = %252 = .0%25)
Set-up = (X = 43.95 + .0v25(9%.95)

= 4895 # 3.55 (Qownoeg OLF)
= 54.50

The Jodal cost will be $52.50.

At 8%% the amount of tax on an item came to $12.04. What was the cost of the item?
Let X = He cost of He Hem (33%=275% = .o875)

Sef-up —> f/;z,ot/ = LO0%35 {X} l
dz. 04 | ogpsx
L0575 Togie
12% .60 =X

The coot od e lem was $137. 60 .

Problems Solved! 2.3-3
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A local non-profit was mistakenly charged $2,005.84 which included a 7% tax charge.
If tax was not to be included how much refund is the company due?

lelt X = cosT 08 Ha -l‘lem anCbre +ax
set~upg - /3005.3&/= X + ,om

Roos.54 = [l.o7as x
2005.8Y . /0?25 x
l.oza25 /o725

1%%0.25 = X (Qounvep oFF)

So reﬂuno = R005.%4 - |g70.25 = K135.59

A taxi cab charges $5.00 for the ride plus $1.25 per mile. How much will a 53 mile trip
cost?

let ¢ = He cost of +e +e\p

set-up > ez 500 1 L35(s3)]

= 5 + 66.25
= Fl.25

The cost of He 53 mije Jrip = # 7/. a5

If a rental car cost Jose $35.00 for the day plus $0.33 per mile and his total cost was
$78.00, how many miles did he drive?

let x = %ao./;zum)?en, o«f— m;/c5 Doz.wer\
Set-yp —> |79 = 35 + .33x

-35 -35
43 = .33%
733 EE]

120.30 = X (Roungep L)

He prove agout 130 —mriles

Any Algebra text that you read will have steps or guidelines for solving word problems.
These steps are all generally the same but nothing works better to improve your word
problem skills than practice. You must do lots of these to get comfortable with them.

Basic Guideline for Solving Word Problems:

Read the problem several times and organize the given information.
Identify the variables by assigning a letter to the unknown quantity.
Set up an algebraic equation.

Solve the equation.

Finally, answer the question and make sure it makes sense.

SR~
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Tip: When working with geometry problems it helps to draw a picture.

D. Geometry Problems

A rectangle has a perimeter measuring 64 ft. The length is 4 ft more than 3 times the
width. Find the dimensions of the rectangle.

Let w = Ha wiod, of e (‘cc—lﬂrng(g

wr
R=3Bwty e lenstlh ol dta cechinsle T
Se%’u\o-§ P=2+2w
ji‘l:g(%)*‘/)+azu>l 56 = S0
& %

647 6o+ 8+AW

64 = B +%¥ 7

—8 -3

56 = P L=3(7)+4 = 2/+¢ = 25

“The (‘60’)’&(‘3’6 measures FHtE bg RS FE .

The perimeter of an equilateral triangle measures 63 cm. Find the length of each side.

let s = ’enj»)—c\ oL eachh sive

Set - up € =8+5+5 s s
63 = 35

AY
€32
3—5
K =5

Ench s0e measares &lcm.

Two sides of a triangle are 5 and 7 inches longer than the third side. If the perimeter
measures 21 in, find the length of each side.

let % = Hae ’enj—}ﬁ\ of He Hucdsive
X+5 = )e,vst» of osne sive s Ng
X+7 = )er\jo‘h of ottun spe

66'!:--4{3 = a+b+ c

la?{ A+ (X+F) (x+ﬁl

21 = 3x +12
-1z -1z

S0 dhe Hhree sives

9 = 3x Iessace 3 | Fin and /DA

x=3

Some perimeter formulas you are expected to know: ( 7 =3.14)

Perimeter of a Rectangle: P =2[+ 2w Perimeter of a Triangle: P=a+b+c
Perimeter of a Circle: C =2xr Perimeter of a Square: P =4s
Problems Solved!
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Chapter 2_Linear Equations and Inequalities Word Problems

E. Percent Problems

A $215,000 house requires a 20% down payment. How much will the down payment be
for this home?

Let X = awmoun’ ol Down Paymen
Set-up = x = Y215,000 (.20)
= 43000

Down @qyme/]“‘ W;// &8 \1154/3,000

A stock fell from $42.00 to $39.85 in one year. How much of a percent decrease does this
represent?

ek % = Peccent Decrense

Sew‘:-u? Amound Decrease = whai perceM» of He Oé\J\'na'
|2.15 = x. 42
2.15

22 ¥

42

X= o5 (Rounged o‘P—ﬁ)

This was a@@rox\malelg a 5% Decrense .

A discount store paid $35.50 for a dress they are selling for $49.99. What is the store
markup on this item?

Let X = Qercent wcceqse

Se‘é-qp Amount increase = «what yercenl ot He omjqu/
[1449 = x- 3550

449 = X
3550

X% .4/ (Rougpep ey

Store mmzk-q)o 19 Ayfrox;mq-/z&g A/ %o .

Whenever setting up a percent problem always use the decimal or fractional equivalent of
the percent. Generally, we wish to use real numbers in Algebra, so instead of using 50 for
50% we will need to use .50 or 1. Also, if the question asks for a percentage then do not

forget to convert your answer to a percent.
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Cross Multiplying — If then ad =bc.

a_c
b d

When setting up proportions, be sure to be consistent. Units for the numerators should be
the same and units for the denominators should be the same as well.

F. Proportion Problems

If 2 out of 3 dentists prefer Crest, how many prefer Crest out of 600 dentists surveyed?

let # = +he numbea oF pettists who pre—fzr Crest.

Set -y '3_ -
> 600

Ceoss fmuﬁ-,ply 2-600= 3-»v
120 = 3

120 —
__—3-9 = 1 or

So 4o Deﬂ"lla"/j oud p,,a 600 /fegér- Cres-}é.

7L = Y00

In Visalia 3 out of every 7 voters said yes to proposition 40. If 42,000 people voted, how
many said no to proposition 40?

Let 27 = Ptumben o voter who sawn o .
T4 3 owt o-p F  san yes Hrorn ‘7&:1#0/7 SHD 270
§e£—-4Qo —_— Y _ =2t

7?2 7 42000

Cross oﬂul-/.p’& Y. 42,000 = Far
(34
/6%/000 = - or 21 = / ;OO

4,000 avlers smip 2o .

A recipe calls for 5 tablespoons of sugar for every 8 cups of flour. How many tablespoons
of sugar are required for 32 cups of flour?

let 2t = 2umben £ -Lma\esfaoﬁ s Sug s

56-)---.1P __5_:_ - 21
s 32
5:32 = Fan
160 =8 oo 2= 20
g o3

We. w‘:// xeed KO %/esyprms O—ﬁ Sussre .
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G. Mixture Problems

Sally has 12 coins consisting of quarter and dimes. The value adds to $2.25, how many of

each coin does she have?

Let X = +he number oL Buanders
= H+He nnumberz of DBimes

12-x =
LJS'(x) + ./0(12-x) =2.25 |
e ]OXY = RAS

Se-t-u\o -
LASK + 1.2 —

IS x + 1.2 = 225
—-71.2 ~l.2

e lSx = /.05
/S /5

X = Z (j’uf;fm¢$:/g—;=5—)

5ﬂ|lx{ }196 ?zum’}erS and 5 Dimed .

A 50% alcohol solution is mixed with a 10% alcohol solution to create 8 oz of a 32%

alcohol solution. How much of each is needed?
Let x = amount of 559 alecohol s0lution

B-X = amount 0L 09, 4lcohol Su’)/u-/—ya,/l
l.sacx) + JJo(g-x) = .34(?;—\

5€‘t—up e 4
#5OX + % - ,10x = Z56
e HOX +.%¥ = 2.5¢
- % -.%
c{4O0x = 1.7¢
» YO -y
X = ‘Vaé/o-?

We meep 44 02 of 50% solution and
%"‘7’4 T 3.602 o /0D 5#/‘44’/;:’\

Mary invested her total savings of $3,400 in two accounts. Her mutual fund account
earned 8% last year and her CD earned 5%. If her total interest for the year was $245,

how much was in each account?

let x = 4mauﬂ4 lv:veolec/ m ”Iwéwr/ vﬁmﬁ Q'l’ &%
2400 ~X = Amount nvesfed m He ¢D ot 5%

5614—(49 - /.O‘é’(x) + ,05(3400-x) = 026/5"}

JOFN + 170 —205 X =I2Y5 X = 72003
03X 4130 = IYE X= 2500 and 3400-_2500 = 00
S Mty invesked B2,500 1n mubia! Aneos
and 4960 ;0 e CD .

Problems Solved!
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H. Distance Problems

The 375 mile drive to Las Vegas took 5 hours. What was the average speed?

let ¢ = Average speed +o Las l/g,qu
set “uy D =91t

1375—:(‘-5{

¥ = e = 35

The Average rate was F&mEh -

Two trains leave the station at the same time traveling in opposite directions. One travels
at 70 mph and the other travels at 60 mph. How long does it take for them to be 390 miles

apart?

Led € = 4ime H Yakes do be 350 miles apret
SQ"E'MQ —>  Disknee fraind Aravels + Dishpmnce Au}na?ﬁuve/s =~ 390

r?o-t+eot:373-( P r, £,
1304 frainl [DiY 70| ¢ r—
(o] =3
,30 7325 ‘}7‘:;;:' Pz. 60 't
19
t =3 4rs

T+ w:’// +a ke 34}“5 7ID §epara.4-ﬁ 390 m_l/(fﬁ 3

Joe and Bill are traveling across the country. Joe leaves one hour earlier than Bill at a rate
of 60 mph. If Bill leaves at a rate of 70 mph, how long will it take him to catch up?

Le‘f f" m-l»:}ne l"l' ‘)Ld-ueﬁ b\n +‘D Cﬂ-‘-cl/\ L\P o :EQ,

Se‘(:'u\o — whwn @) catches wo y Dot

e Distances N be -JOQ“D \60"&4’\
S Ly eéua/ éu\ \D \%\t

[eo£+1) = 7o) ]

60t +¢60 = 7ot

e

60t ~60t
60 = /o0t
o I Bill will cadete wp
& =+ In éhvurj .

For the word problems early in Algebra, we generally want to set up our equations with
one variable. Remember that we are in the chapter dealing with linear equations. Later in
our study we will learn how to deal with multiple variable systems. For now, try to avoid
using a second variable when setting up your equations.

Problems Solved! 2.3-9
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Solved Linear Inequalities

All the steps that we have learned for solving linear equations are the same for solving
linear inequalities except one. We may add or subtract any real number to both sides of
an inequality and we may multiply or divide both sides by any positive real number. The
only new rule comes from multiplying or dividing by a negative number.

Dividing by 5 here leads
to a true statement.

—>

10 > & 10 >5
¢
/10
'{g-Q' bd % :}' < _%— <:| To obtain a true statement
after we divide by -5 here we
a2 71 -2< ~| must reverse the inequality.

So whenever we divide or multiply by a negative number we must reverse the
inequality. 1t is easy to forget to do this so take special care to watch out for negative

coefficients.
Solve: —2x+5>9
~2x+5 > 9
=5 -5 3 | Subtracting will not affect
—ax v o the inequality!
Here we divide by a —2x £ g
negative number so we — = <
must reverse the Check, s#y X=-5
: . X < -2 ?
inequality. ~2x+5 ¥9
ey ———> -2(H+5
e e = /0 +5
or (-001—.2) 1n Inderval
Motation . =I5 79 v

Notice that we obtain infinitely many solutions for these linear inequalities. Because of
this we have to present our solution set in some way other than a big list. The two most
common ways to express solutions to an inequality are by graphing them on a number
line and interval notation. (Notation: © reads infinity and — o reads negative infinity.)

Exclusive Endpoint

X7”-5

open Pot

~lo ~§

Tnderval

Notation

0 5

10

(=5,2)

Inclusive Endpoint Bounded Interval
XX = -5 -5 < X %£ /0
tlosed dot 1
< Ve
~to-5 0 I (o =0 =5 08 joys
Tnlecval e Tnferval _
47«1/*‘/70/‘ E ‘5100) NO‘YL/H‘WH ( 5-/ 'OJ

\\I/

Tip: Always use a round parenthesis and open dots for inequalities without the equal
and always use square parenthesis and closed dots for inequalities with the equal

Problems Solved!
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A. Solve and Graph the solution set.

Linear Inequalities

3x+7<16 5x—4>6 12x+7>-17
B3x+F <L Sx-4 = ¢ /12x +F ¥ —I%F
-7 -7 oty -7 -7
3x < 9 5x = /0 1z2x > ~RY
E) 3 = = e 1z
Xx < 3 X Z X 7 -2
oy D——+ PRVEED SRR et D o
€042—3v5'\’ 0 1 = 3 v ~3-z-vo:z;§
TN, (~00,3) TN [&,00) TN (-2,0)
—2x+5<-7 —5x+10>30 —7x+1<29
~Zx+5 < -7 ~5x+/0 730 ~Fx+ | £ 29
-5 -5 —/0 -/0 - -t
—ax < -12 -5x 7 20 -#x £ Y
- - S5 X 2o -
2X > =% = <55 Zx > 28
£ -
X >6 S X>-4
Et)z'-/é?/.;! "8’_‘#70 6 " -2 0 2 Y

N L£-4,00)

1 1 2 5 1 1 3 1 5
2X¥-3>3% 3Xt3s3 —3X 223
o Jd E3 -y L <« L -3, .1 =
AX-3 > 3 3Xta =3 X~z *3Z
+ir3 Lz Y2 “Vo +Y2. Tt
5 _ -2 > £
Ix > ¥ R gx = =
3|5 lr3
1 s)sX £ ~~f= - -3 -
(7,)2_)( > 1(z) (a E] 6(5' (:;‘J 7)( < }r (%/)
!

X >4 A2 - X % -y
El | Dembntnty, & o> € o S Y AN
0 1 z 3 Yy =1 -4 Lo ~ % -6 ~f-2 0 2

* © TN (—‘at"‘/j
T.N. (2,20) TN (o0, =]

Compound inequalities can be split up or solved in one step like these below.

B. Solve and Graph the solution set.

-F 2 ax < /2
- A = A
1< 2 = =
3

—4 £ x < ¢
-3 < x 2¢
-‘,—y_zoz‘lég

-15<3x-6<6 -3<2x+5<17 —1<2x-5<1

-5 < 3x-6 £ 6 -3 £2x+5 <% -] 4 ix -5 £/

+6 +6 te -5 -5 -5 +5 +&  *r5
F4

o4 9 iz 1e 22

E— .
W32l 0 1 2 3 y & . N. E_4/4) ZN. [ €27
T.N. (-3}4‘]

Problems Solved!
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Linear Inequalities

-3<3(x-1<3 4<-2(x+3)<6 —4<-1(3x+12)<4
H<-alxr3) <6 ~4 £ -4(3x+12) < 4
~-3% 3(x-1) £ 3 - -
AZ( Ax -6 <6 IR
2 ¢ 3x-3¢3 * A +y vy Y
~3 «3 *3 Jo < ~ax L 12 0 £ -x < ¥
£ 3x ¢ ¢
e % =4 2 2xy 12 130 Z (-1)--X > (-1)-%
o £ x £ 2 ©Exr-%
= < IR 4 R 5 < x 40
N S T ok me<x< =S e ———— >
: . -1z -~ Y © %
R “F b -5 Y -2 N (-8,0]
TN, (~6,-5) g

C. Solve and Graph the solution set.

3(x—=2)+5>2Bx+5)+1 —4@Bx-1)+2x<2(4x-1)-3
3(x-2) +5 % a(3x+5)+] “q(3x-1) +2x £2(4x-1)-3
BX~6+S5 » 6x +10 +/ 12y +4 +2x ¢ Fx~-2 -3
3X 1 P bx +// —/PXx +4 £ Fy -5
+ 1 +/ -17/ -
3x > éx +/2 —/ox £ Qx-9
—bx ~6x ~¥x ~8x
—-3x 7 la —2x £ -9
—3x 1z —18x -9
= < 3 I8 - =3
X < ~4 > L
& s S AN N — S
N -0 6 -9 -2 0 To no1 z *
TN (-c0,-4) N E'/zjde

3x—-5<4 or x-6>1

—3x+10<-20 or 7—-x>8

e Vi

o F-X7%®

F ) —

- + < ~20
3x -5 '(L/ e X —6 > |/ 3% —//ao -/ -3 -z
“+ 5 *+s5 +6 *é
~3x £ —-30 -
Bx <9 “3x 5 =30 o .
-3 -3 —:_T<f'(‘
X <3 o X > Z
" X 7 /0 oR X < -
o )t — Qyeteciim ﬂ
No iz 3 y5s6 2y oo

Y-y -2 024 6 % 10 edysg T

Tmterva|
- (8,3) U (7
hobbrin /3) U (3,00) TN (-20,-1) V (10,00)
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2x+3<13 or 4x-72>2-7 13<8x+5<5
Ax+3<13 oar 4x-7Z-7 /13 €x+5< 5
-3 -3 +2 43 -5 -5 -5
Aax < (e 4x z 0 ¥ < Fx < O
=7 A 5 8 3
x < 5 or X Zo \ < X < o :
€ e ¢ z 3 T,“%é 5 > No Solution There is no number that is
dna R = (~o0 greater than 1 at the same
"7 eal, R s20) time less than 0.

Clint wishes to earn a B which is at least 80 but not more than 90. What range must he
score on the fourth exam if the first three were 65, 75 and 90?

Le€ X = his score on Hhe 474 exam
Then oCr a6 his Average must be between Fo and 90,

oR 80 2 AVG < 90
setp s [vo ¢ SEITTIIOLN J
\a < < g0

cargo & (4)( ?i‘;f.tr) < 4)-90

320 2 230+ x < 360
~230 —230 ~230

90 £ X < 130

He must score at least o 9o o exam £y,

Bill earns $12.00 plus $0.25 for every person he gets to register to vote. How many
people must he register to earn at least $50.00 for the day?

Ccé X = #OQ d)eople. %\\\\ 3‘8"‘5 up "b UO'LQ
A\ wishes his s.q]ng = fisv.00

S Ftlen E.oo + ,325x Z .s*o.ooj

-1

—12

-285x > 39
X = 39/25‘
X Z (52

He must je{ at Jenst /5& fwﬂ/e A rejrs‘fe’fz .
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Sample Exam

Please answer all the questions and show work where appropriate.

1. Is x = -2 asolution to the linear equation3x +5=-17?
2. Solve for x:
a. 7x-5=30 b. 2-4x=-6
3. Solve: -2B3x-3)=4x-9
4. Solve: x—t=1x+2
5. Find three consecutive odd integers whose sum is 51. (Set-up an algebraic

equation then solve it.)

6. The perimeter of a rectangle is 110ft. Find the dimensions if the length is 5ft less
than twice the width.

7. Solve and graph your solutions on a number line:
a. 3x+7222 b. -3<2x+3<11
8. Solve and express your answer in interval notation:

—3(x+1)<L2x+10)-7

9. If a student scores 60, 65 and 71 on the first three exams what must he score on
the fourth exam to earn at least a 70 average?

10. How long will it take Joe to drive 510 miles at an average speed of 60mph?



Chapter 2_Linear Equations and Inequalities
Sample Exam Answers

10.

Yes

a. x=35

b. x=2

x=3

x=4

15,17 and 19

Width =20 ft

Length =35 ft

a. x>5 S
b. —3<x<4 -

-s—y-‘g-—z—;é 1 23 4 5 &
>_ 1
XZ—5

Interval notation [—, )
At least 84
8.5 hours



Problems| Chapter 2_ Linear Equations and Inequalities
Solved - gumple Exam Solutions

Is x = -2 a solution to the Solve for x: Solve for x:
linear equation3x+5=—-17? 7x—-5=30 2-4x=—-6
Bx+5 = -1 Fx -5 = 30 A-4x = -6
*»5 rSs -2 i B
3CD +5
= =bdE Zx =35 =
7 d -4 -y
= =1 Yeo
X =5 X =2
—2(Bx-3)=4x-9 2x—2=+x+2 -3(x+1)<1(2x+10)-7
~3(x+1) £ % (2x+i0) -7
- - _- —_ / p-4
K(3x-3) =4x~-9 Ay /%_:gx,ﬁg -3x-3 £ X +5 -7
— = — - X - X
6 x tf’ “/x_L? +3, +%
-4y ~3 £ -2
—6x = 4Ax-15 - 1 /3 +3 *3
-4 x “¥x ax B 5-)( +E
_éx —"'5)( - xf /
-/0x = -IS ~9 é:—;
—zo0 70
9 - I3 =
X = 2 '3"( -5 X = H
Tz = 12/5
x = 7Z(¥) e ey
_ 13 -2 -/ '-éo 7
X = 27 ,
Tnderva| 700t E‘T“ob)

Find three consecutive odd integers whose sum is 51. (Set-up an algebraic equation then
solve it.)

Let x =

+he first+ odd 1n J-ejev-
x+2 = Hae eyt odd m/‘ejea
X+ = Ha Hied odd \nlvejck

Set-up ~> X 4 X+2 F xr4 =

= &
3x +6 =51

-6 -6

3x = g5

3 “F
X = /1§

m three Conseeu;vbe odd ln"'ejqrj ace IGJ ¥ and i

Problems Solved!
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The perimeter of a rectangle is 110ft. Find the dimensions if the length is 5ft less than
twice the width.

Let w = Hwa wioH of He cectansle

Iw -5 = 4t Ie\:.j-”\ of He ""—“/)‘A—njle w
A Rw -~
Per\meter €= 2R+ 50 d
5e£-u9 = J]o 2 2(2w-5)+ R0
o = Hw ~/70 +&w Hns: w=20Fft —
1O = fuw -10 Lensth L =2(20)-5
£10 “ /0 jﬂ
= 4o -5
120 = 6w =
Lo = 35Pt o
A0 =W
Solve and Graph the solution set: Solve and Graph the solution set:
3x+72>22 -3<2x+3<1l1
Bx-l-??,z_z- -3 < 2x+3 <
ks ? -3 -3 -3
Jx T g
3 3 o< 2x <3
. - 2
X 25
~3 < X < 4
e Pmp——
o o .
s 5 -tf_’_z‘lD T2 a3 ;e—';f
L5, (-3,4)
If a student scores 60, 65 and 71 on the How long will it take Joe to drive 510
first three exams what must he score on miles at an average speed of 60mph?
the fourth exam to earn at least a 70
average?
let X = scoce on 47 exarm
COT65 +2ItX > 34 i
4 - 510 = 60 - ¢
éo éo
e X 5 5oy
F.5 =+¢
196+ X > 290 e@ B3 houco
-196 -19¢ o Hravel 5/0 wiles
X 2387
A /Cﬂﬁ?‘ 34 on #a //ﬂfxm_

Problems Solved!
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Solved Contents

Graphing is a barrier in Algebra for many students. In this chapter we will learn three
methods for graphing lines. Each method has strengths and weaknesses. Learning how to
graph just takes practice. Be patient, take your time in this chapter and before long you
will learn to enjoy graphing lines.

Graphing Lines
3.1... Method 1 — Plotting Points
3.2... Method 2 — Using x- and y-intercepts
3.3... Slope
3.4... Method 3 — Slope Intercept Form
3.5... Parallel and Perpendicular Lines
3.6... Function Notation
3.7... Linear Inequalities
Sample Exam
Sample Exam Solutions

Problems Solved! Chapter 3



Problems ' Chapter 3 _Graphing Linear Equations
Solved Method 1 — Plotting Points

Graphing lines can be done in a number of ways. This first section describes a method,
Plotting Points, that always works and can be used for many other types of equations.
The drawback is that it is tedious and sometimes time consuming.

Cartesian Coordinate System — Sometimes referred to as the rectangular coordinate
system, consists of two perpendicular real number lines intersecting at zero.

Positions on this grid system and be identified in ordered pairs, (x, y). The center of the

system, (0, 0) is called the origin.

Quadrant II .

Quadrant 1

4, 2)

5 X-axis

[ ]
(-3.-1) B

Quadrant III ~ +

Quadrant IV

The horizontal real number line is usually called the x-axis and is used for the
independent variable. The vertical real number line is called the y-axis and is used for the

dependent variable.

Notice that in a linear equation with two variables, y =3x -2, the y-value depends on
what the x-value is. Since x is independent here, choose any real number, say x = 4, and
you can find the corresponding y-value by evaluating y =3(4) —2 =12 -2 =10. So the

ordered pair (4, 10) is a point on the line.

Graph y =-2x+ 6 by plotting 5 points.
x|y y=-ax+e !
Step 1: Choose -2 Y=-al(-)+b=2+6=3 y-inberccot Step 3: Plot the points and
any five x-values. ole Y=-a(o)+t=or6=6 ‘(o,s) connect the dots.
)
14 Y=-3(te =~2+6=9 Z ('/":7-/7-)
ala yg=-aUDre =-Yr6c2 &t —t > X
_— = - = 3,0) = -
31}o y 2(3)+6 btg =o \\/ x---'f:crceei- y=-2x+k

Step 2: Find the
corresponding y-values.

Problems Solved!
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Plotting Points

When choosing x-values it is wise to pick negative and positive numbers as well as zero.
Try to find the points where the line crosses the x and y axes. These special points are

called the x- and y-intercepts.

A. Is the given point a solution?

Is (-5, 2) a solution for Is (1, -2) a solution for Is (-3, -1) a solution for
2x+3y=-47 —4x-2y=17? -x+3y=0?
(:)?) 2x+35=-‘7?’ (%, v) —l/x-;251=l? (% 4) —-x+3y=0?
(-5,2) | aCs)+3(2)=-4 (4-2) | ~d(i)-g¢-2) = | (=3,-1) | =(-3)+3(-1) =0
-/ +6 -4+y 3-3=0 v s

Sy g = 0 #1 Mo

Remember that we are less likely to make a mistake if we insert a parenthesis where we

see a variable and then substitute in the appropriate values.

B. Find the corresponding value.

Find y when x = -5 and Find x when y = 0 and Find y when x = -3 and
—-2x+y=3 3x-5y=15 x—y=-12
~2x +y =3 x-Sy =15 K-y = -z
—2(5)+y =3 3x-5(¢) =I5 -3-y =-12
+3 +3
= 3x =13 - -
__,/.0 +y—r‘2 -z /; 47 7
gt—? X =35 y’?

C. Graph by plotting S points.

Graph y = 2x -4 by plotting five points.

= oy - Y
XY g=Eax-4 ¢ (3,2) ~y=ax-y
-/ -é y=;(‘/)—1/:-’2-f/:-'é 2 (2,9)
oy grHI-(=o-d =y AT 7
= -y s2-4 =-2n (1-2)
| |-z y - 7 Co,H)
zle v za(z)-y =4-¢ =2
32 y=as)-y<é-v =2
Graph y = —x —2 by plotting five points.
Xy  g=-x-2 ¢3,1) 4
-3 |1 B=-03)-2=3-2=1 , N\ ¥ N
-2le Yys-(-2)-2:2-230 . -4 -5 ¥ ' x
S Y=-(-1)-2 =123~
0 |-= Y=-(p)-2 20-2 372
N
Problems Solved!
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Plotting Points

Tip: Choosing a scale when creating a blank coordinate system will take some thought.
Keep in mind that the scale on the x-axis need not be the same as the scale on the y-axis

\\I/

Graph y = 1 x — 6 by plotting five points.

(120)

-6 =5

24~6 =0

\\I/

= Tip: When the coefficient of x is a fraction, choose x-values to be multiples of the
denominator so that you might avoid unnecessarily tedious calculations.

Graph y = - % X + 6 by plotting five points.

x|y Yy=-2x+6 4

s -3/ . -
-9 = 1(7')+é“3+6'9 (016)
ole Y=-2(o)+6=0+6>6
a2l3 3"'-32(5)*(’:'3*‘:3 3 (z3)
ylo y=-%(4)+6=—6+6:0 )
b

A1 4 Py I N
v z c 3 1o 2 X
-3 y; -'53[6)1"‘ = -9+ =3 -3 (é/-3)

Graph 2x —3y = 6 by plotting five points.

First solve Jor R

Ax-3y4 =6
~zx% —2y
—-32 = -Ix+b
Divide both = == T
terms by -3. -2, 6
4= 3% =3
= Zy-
4= 3 X —ed

When dividing a binomial by a number you must divide both terms by that number. For
example, treat the -3 as a common denominator as in the previous problem,
8 = 24 8 = 2x—2. A common error is to just divide the 6 by -3.

Problems Solved! 3.1-3
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Method 2 — Using x- and y-intercepts

You might be familiar with the basic fact that two points determine a line. This fact
leads to a nice and easy way to graph lines using the two points called x and y-intercepts.

x—intercept — The point at which a line crosses the x—axis has the form (x, 0).

y—intercept — The point at which a line crosses the y—axis has the form (0, y).

{1 y—intercept at (0, 2)

x — intercept at (3, 0)

=

0 1 2 4 5

All x-intercepts, if they exist, must have a corresponding y-value of zero. All y-intercepts
must have a corresponding x-value of zero. This might sound confusing but just

remember the following steps to algebraically find intercepts.

Graph 3x -5y =15 using the intercepts.

To find the y — intercepts plug x = 0.

To find the x — intercepts plug y = 0.

3(°)~5‘3=zs
—53 =5
g=-3

d-intercept is (o0-3)

3x~5¢) =15
3% =15

X =5

x-inkeecept 15 (570)

X-int.

X Plot the points and
connect the dots.

This is a nice and easy method for determining the two points you need for graphing a
line. In fact, we will use this exact technique for finding intercepts when we study the
graphs of all the conic sections later in the course. Be careful not to say that y = -3 is the

Problems Solved!
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x and y-intercepts

y-intercept because the intercepts, actually, are ordered pairs or points on the graph so
you should take care to say (0, -3) is the y-intercept.

A. Use the given graph to answer the question.

Find the x and y — intercepts. Find the x and y — intercepts.

Ju.:rl' read He 5mpl-u
X-wjerecept (-3,0)
g-m-}er‘cew- (0,4)

Just ceas -H\z(jmp/\,
x—m+cr~cap‘|’ (5,0)

Y -wndercept (0,-2)

Be sure to pay attention to the scale. Notice that two ticks span one unit in the second
example above. Misreading the scale is the most common error in this type of problem.

B. Find the intercepts then graph.

Graph —4x+ 3y =12 using the intercepts.

g—in*’. g\\.\.g xX=0

“A(o) +34=12 -4x +3(0) =12
33 =12 —4x =72
g -9 x =3
‘a-.mlercce+ s (0,4) x-mlercept o (~3,0)

Graph —4x + 2y = -6 using the intercepts.

Y-int plug x=0 x-int plug 4 =0
—H(e)+ay=-6 ~4x rals) =~4
2 2t -Ax =4
y=-3 ':= o
g-mhercept (0,3 y—mk:—ceﬁy(;o)
Problems Solved!
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Graph y = —5x+15 using the intercepts.

y—fn'f'- glua Xz o x~int. Qlu\g gso

4=-500)+15 O = ~5x+i5
-is -5
Yy =15 .
— 5 = ~Sx
3-mkrcep+ (0,15) 3= 4

x~m+eﬂe'ee+ ( 3‘0)

Graph y =—3x+9 using the intercepts.

‘,d*m“‘- elug X=o0 %x-int. Pju’ =90

Y=-3(c)+9 O = ~Fx+q
4 =9 - N
kercept (0,9) RN
-inrercep 0, 3
? F(-4)=$x(4)
12 = X

x-inlercegt (iz,0)

This brings us to one of the most popular questions in linear graphing. Do all lines have x
and y-intercepts? The answer is NO. Horizontal lines, of the form y = b, do not

necessarily have x-intercepts. Vertical lines, of the form x = a, do not necessarily have y-
intercepts.

\\/, Graph y =3

-

y Horizontal line
£=3 ’{ y = 3 has no x-intercept

y

3 X 15 free 4o P y=3
3 e an ceal T2

3

v

Q

Sumben but &«
4=3 always.

—3| "i" :t“ —;'.‘3

Graph x=-2

Vertical line
x = -2 has no y-intercept

Y s free do

be any real
Aumber but
X=-2 tdw.@yg_

Problems Solved! 3.2-3
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Solved -

Slope

Before we can understand our third method for graphing a line we must learn the concept
of slope. Slope is a way we measure the steepness of a line that will aid us in graphing.
When thinking about the steepness of a line, consider reading them from left to right,
there will be four cases.

cage | cAsea chse 3 _casey
/ \ ’m'
- 70 m<o 2711 =0 anoefmecl

posifwe slope hosizental Line Verhical Line

’ﬂejm‘we slepe

Notice that the phrase “no slope” is not listed. This phrase is ambiguous so do not use it,
the slope is zero if the line is horizontal and the slope is undefined if the line is vertical.

_rise Y, =Y

Slope — denoted m, measures the steepness of a line:
run - X, —X,

One way to determine the slope is to count the number of units that it takes to rise and
run from point to point. This is what you are asked to do if the graph is given.

Find the slope of the given line.

Pay attention to ’ The vertical distance is the rise,
the scale. 5 up is positive and down is
negative.

The horizontal distance is the

Rise 0::> " b 3 n 5 run, right is positive and left is
negative.
A 4 <U} =\‘\
Run
o = Rve = 2unmts
Run 3 umts
S0 M = -‘—3-2'—

When dealing with a negative fraction, remember that — 3 = = = 2. It is correct to use

any one of these ratios for the slope. You will get the same line. Try it.

Problems Solved! 3.3-1
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Slope

If we are given two points, (x,,»,) and (x,,,), we can calculate the slope algebraically

using the formula m = Y= , difference in the y-value divided by the difference in the
X, =X
x-values.
Find the slope of the line passing through
(1, 1)and (4, -1)
(%, Y)) (X2, ¥z) Notice that we get the same
Gwen ( L, V) aad (4, -1 ) answer as in the previous
le.
Slope om= $280 <ol -a [T
Write a blank Xo= X, =1 3
formula first then .
substitute into it. mE Ty

A. Find the slope of the given line.

Find the slope of the line.

Find the slope of the line.

; all

1
-# /3/ 2 -1 0 1 2
=1

Rise

e

Al

=
"3

]
1 o 1 D 3 4//5’/
/
/
/
— Identify two points
L1 )4
then count.
_ Kise _ _2;
A e TS

Find the slope of the line.

Find the slope of the line.

o 5 1 15 > X5 3
Y ~
" L 4 o+ ®
10 -
[ 7T
- Rise _ —Zo - -—_’L 27 = R = __Q_ =0
g Run =~ 25 ~ & 2 un 4
Hogizondal Line
Problems Solved! 3.3-2
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Slope
B. Find the slope of the line passing through
(-2, 3) and (5, -5) (-1,-1)and (3, -7) (10, -8) and (-14, 4)
oy = j.,_—g': -5 -3 = yz‘yl:—'?—(-l) o = yz-%: 4/“‘3)
Xo~X, 5—(-2) Xa—Xy 3-(-1) X2=X, —1-10
. -5-3 = #+! = 4*%
& =z 341 -74-10
- 2 = =6 .-3 . A2 L
= 7 q- T A
(-6, 5) and (0, 11) (7, -2) and (-3, -2) (6, -4) and (6, -5)
nm = yz“y| - ”"5_ 7 = yz-__y": "97"(-7') 77 = gz_ylz _5_["‘()
ERTR e Xy =X, ~3-%7 Xz =X 6~ 6
= =5 - —2*2 B
o+6 -3-7 ¢
% S 2o - % el
( horizontal line ) (vertical hae)
v\ I/
Tip: You should always write in the formula before you plug into it so that whoever -

reads your work, including yourself, will understand what you are doing.

We might run into other books that refer to slope as change in y, or delta y, divided by the
change in x, or delta x.
C. Word Problems

While driving on the Grapevine, Joe encountered a sign warning of a 6% downgrade in
the road. What does this say about the steepness of the road?

A 6% o/ownﬁraae warns ok a skeep ineline or slbpe .
= -6% = —& = Kise on F@,ﬂ;

/00 2un

1004t

50 o gvery 1004t Prwary He romd props 6 €.

The average tuition at a public four-year college was $2977 in 1995 and $3489 in 1998.
Find the rate at which tuition was increasing.

Trent Zime as He X-values becamse ;4 is /nﬂe,penoen-/'
77\2% CosT s 7w 5—;/9/(46 because 7 is .Dc/em:e/m’-
on e e

o = S Y3489 -Fa977 | X502
X2 - X, 199% (995 2Yrs

oflea we Dwioe
I yr

S0 e coot icrensed HIF0.-6F per year .

Problems Solved! 3.3-3
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Solved

Method 3 — Slope Intercept Form ( y =mx+b)

Our final method for graphing lines will, in most cases, be the method of choice. All
lines are completely determined by their y-intercept and slope. Once a linear equation is
in Slope Intercept Form graphing it becomes easy.

Slope Intercept Form: y =mx+ b, where m is the slope and (0, ) is the y-intercept.

Tip: Always start with the y-intercept and mark off the slope from there. If we continue \/ /_

marking off the slope we can find many other points on the line.

Graph y=-2x+4

.‘:—Z_— ES ‘f
d Ee 3 &

M-inerceet (0,4) 23

Slepe 772 "3 “gun €

._'2__ 2.5@_

Alternatively, we could have
used the slope _%, up two units
and left 3 units.

Notice that if you continue marking off the slope in this particular example you will get
the x-intercept, (6, 0). This is very special and does not always happen.

Slope Intercept Form also allows us to easily find the equation of the line given the

graph. If you are given the slope and any point on the line you can find its equation by
following the steps below.

Find the equation of the line passing through (2, 3) with slopem = 1.

—

SHack S

O o s grven

@ +o find b

use (2,3):

Use the given
point to find b.

)

9 = mxX +b
g: '!2‘7\+b
3= 2 (2)+b
3I=1+b

it | -

& =b

@ Put it all 'bgef‘f»er:
= txar2 <3

This equation is
the answer to the
question.

Problems Solved!
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Slope Intercept Form
A. Graph the line:

6!‘0?‘1. J‘=3X -5 éf‘af}\ g = —:‘éx +S Gr‘o.p\’\ y - ,;__x + ,z-

g""’l’- & ‘:—)ﬂuc 4 =tak. €2, 5_:2/ [4354 g-m‘\' €0, “/z?'l\sc

Slo‘)e e = s{ope on:—i— B

A 5 3¢

Vi 1+ 4 J'%X -

R YRR IR ¢ 2 ,2%)

-2 )-2) T \

- o, \Mz,

7 St

-3¢ (0,-5) . ey

- A R R

y=-4x y=2 x=-5

Gmpk Y=-4%x+0 érqek 4=a
Y-int. (0,0) or  grox+ad braph X =-5

slope = ‘_"/_ TZR%: -int (0,8) Y Veertica\ Line | Forx = —5.

y Slope 7 = the slope is
~
) - d d.

P (o;‘? — S x ‘{ﬂk Y undefine
-1 }- 3 -PLD,'L) L"I-L)
—ZT— é—;—}
-31T 1

b 4 - '
;-—w (1,-4) & —t—t > x

N A

Since two points determine a line it is nice to label at least two points on all our graphs,
even if it does not ask for us to do so.

B. Find the equation of the line given:

Slope m = —%
passing through (4, 2).

Slope m =5 and
y-intercept (0, -7).

Slope m = % passing
through (-25, 10).

Stact with g=mx+b

or yY=-%5x+b

Hhen p\ug no(4,2)

Yy=mx+b

=5 s g wen

Stact wiHh y=mx+b
oc Y= %X + b
+hen ?\ug in (-25,10)

= -+ b=-~% \
3(4)+b e 0 = Zlzs)+b
a=-L+b So -H@eaua.-hon |5
+4/3 4—5’/3 - By - - /o = 20 ‘f"!)
‘é =5x%x -1 30 = b
g
} -

Put it all '}vzje‘}ﬂzw fut it all hjeH\e\'

y:—-!?;x+-!ég-|/ 3=—§x+3o/

Problems Solved!
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Slope Intercept Form

Slope m =0 Slope m =2 Slope m undefined
passing through (-8, 3). passing through (0, 0). passing through (-5, 6).
stact wiHh y=mx+b start with y=mx+b
or g=ox+b or %:—%X*b 5/0(«6 27t unv&ﬂ'n@cj
g (~8,3 - mems we have o
¥lvg 3) ‘Pl‘*j W (0,0) Vertical Line
3 =o(-2)+b o= %(0) +b (X=a)
3=b O:b So here weiﬂ—g
w3k =5
(4 i ’bje/%zr Put 1t all %je%\f‘
g=ox+3 Y=2x+0
o g=3 .~ 5
oc 4=FX T
C. Graph the line.
3x—-4y=12 -2x+5y=20
3x -4dy =12 Axrsy A0
-3x% - 3%
Ay = -3y+i2 & S5y =ax+20
=i Sl s
Ly = 5x4)
g-nt (0,-3) 3-{«14-. (0,4)
o = 2 Rue -z Ruse
1 Bun NEZT Run
xX—y=5 x+31
X-y =5 X+ 34 =3
_X e - x -X
_y=-)(+5 ‘}ff‘g.:_x"’Z
= -1 2(-‘;”:3(-)(4—3)
' Y = - +é{
gdn*.’(oé,’i) gt (o,6)
T T on = =2 K€
I Zun

Given that the cell count, y, of a certain bacteria is given by y = 500x + 30,000 where x is
the time in minutes, what does the 30,000 represent in the linear equation?

TE we let %X =0 minutes +en Y = 500(0) +30,000

whran we siaet.
s e .m'n}»l.AL aW\ouﬂ"’ O-Q CCLlS .

o *é‘: 30,0600 cells

So JHHa BCpoo

Problems Solved! 34-3
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Solved < palel and Perpendicular Lines

Many of the problems that we will encounter in this chapter involve parallel or
perpendicular lines. To study this we must focus on the slopes of the lines.

Two non-vertical lines with slopes m, and m, are:

Parallel — if the lines have the same slope, m, =m,.

. . . : 1
Perpendicular — if the slopes are negative reciprocals, m, = ——
m,

or equivalently, if m, -m, =-1.

There 1s notation that corresponds to these ideas, for example, m, reads “the
perpendicular slope.” To find the slope of the perpendicular line simply reciprocate the
number and change the sign.

Find the corresponding perpendicular slope.

£ = f;z' +hen »7. %3 Any integer can be thought of as
( a fraction by dividing by 1, for
2 Adhen 2.7 "7

!

o\

™ example m =9 = %.

If m= "3 Shen ML= 3

/
Tf -m=-F Yhen w7
T = | e mi=TEC

i)

/
L =0 +len w, <o uwi)eﬂ'neJ
(Vertcal Line)

Of course, just use the same slope if you are asked to find the slope of the parallel line.

Find the equation of the line perpendicular to
¥ =—+x+2 passing through the point (-1, -5).
! -
Step 1- Findm. | @ Gwen 7=~y (B Ot a\\ dogedlien
So -7, =4 g=m eab Step 3: put it all together
@ using y =mx+b
Step 2 Find b. g =4x+b y=ax -1
Plug in (-1,-5)
~& =4(-1)+b This three step process always works. We
-5 = ~4+) could solve this problem using point —
+y oy slope form as well.
-1 =b |

Problems Solved! 3.5-1
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Parallel and Perpendicular Lines

A. Are the lines parallel, perpendicular or neither?

y==2+7
y=3x+2

Sx—-y=6
10x-2y=1

7700 7eg atwe f‘ec\p(‘oc‘,a\‘bi

NeiHer

! ! - = ) . -
élve;\ -7, T 3 _m—-l _f: 4 _65)( Line 2 -_,I;Dxx ‘Zy :/{;,(
71, = 3
an 2 - ..,3 —S_XJ-A _,_073_____/”)“,,/
Ferpencicular , since -2
Mam»v\vl?a%;e 4= sx-6 grix-;q"
ceepredats, o compace
(4)3 =1 o bmzg) <> L
Suwace He slopes ace Hu same: Qarallel
3x-2y=12 x=06
—2x+3y=3 y=-1
LineZ’ Bx-dy =12 Lined! -Rx+34y=3 X=6b 15 a vertical ting
-3x -3x +2x +2x WA uv\De-Cw‘\eé ‘5\09(’,
~Ry > -3x4IL 3’-33—: ax+3
< = Y =~1 15 & horizontal
5"‘%"’6 Y= Fx+I line with slope #n=0
compav-€ =z A
So [, 7 Z & S0 [T 5 %r(penolcu/ﬂ-rz_ -~

Sivce Hao b}oee& ace mg;}'&u‘ Fhe same

B. Are the lines parallel, perpendicular or neither?

—2x+ y =-3 and the line
passing through (6, 5) and (2, 3).

Linel' —2x+y=-

+ 2% + 2y
3 -5

=z Ax -3 =
Y =

S0 [-777, =2 k"c-;—v;lp—a;e\?o

dz-4

Lined’ ﬂ]:x =
=" %1

-2
4

-6
L =

£
2

e Har ogara//e/ %OF/eWMD/G'u/A‘f

vy =2 and the line
passing through (-3, 2) and (5, 2).
Ling L’ =R 2
(hoaizomta] line)
Linel- 2 22
coed one SR E )
. O _©o._
=535 °
Parallel

Problems Solved!

3.5-2
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Parallel and Perpendicular Lines

7x +14y =1 and the line

x =4 and the line
passing through (-6, -4) and (-5, -2). passing through (-1, 4) and (-1, 3).
led Fx+iy=!  Lied: =58 fmed: x=4 % o, unselied
- Fx ~#x )(),_—x, (Vertical I.“nc)
4y = ~F +/ = —'2-‘("‘/=-'J+1/
—'/",77‘)’/ 7‘7' ~5~(~6) -5*& Linel! = Y~ _ §_"_‘L
. Loz — Y o S e
y TR g it L
y = -LX +7g = 3T o (verheal)
%o m compure

So -, unpefined
'Perpwvfculpm_ "

?av-q\\e\ -
C. Find the slope of the line perpendicular.
-x-3y=6 4x-y=1 ==
TX-3g =6 —y =1
+ % 3 +¥ -f//xx y 4% X =-3
--3g = X+ 6§ -y = —4x + 1 (Vertical LTnc_)
By | xxe ~Y - ~4x+l o unoefined
=== = - =
-3 ‘ 3 / aﬂd 47'7_1_: o -
=-_§X—Z }I:‘/x—/ (horiZ,Oﬂ"""L L;-«e)
$o 21 = —'é So M= ’/
and A, =3 and ’”7_4"7/
D. Find the equation of the line:
Parallel to y = Lx+2 Perpendicular to' Perpendlcqlar to
] 2 —3x+2y=-1 passing 6x + 3y =1 passing through
passing through (6, -1) through (-4, 0) 8, -2)
0 G med || O zrseny | 0k
>z 2y =3x - | 3= —bx+ |
@ y=4x+b y=—§_—x—i =-2x+ 3
Plug n ot. (6,-1) @ TF »2-2 Hen
- 777, = -2
"‘!':Jz_(b)'}'l) S0 m—l :> < 3 -, :é p/ﬂ in
1= 34+b 3:-%—){,4"}) %:.5'_)(-‘-.’9 (%,-2)
-3 -3 o
__1/:_b Q\uj 1~ ff. (-4,0) N :—'i(g)'f’&
’ o = —5(-"’)+b -0 = 4#b
® g=1tx-v .~ o= %+b ~6=b
- L =5 ©) 4z ix-¢
® y=3x-5—

Problems Solved!

3.5-3
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Point-Slope Form

Parallel and Perpendicular Lines

We have been finding the equation of a line using slope-intercept form.. It turns out this
is not the only way to do it. We can also find lines using point-slope form.

Slope-Intercept form of a line: y =mx+5b

Point-Slope form of a line: y—y = m(x—x,) where (x,,y,) is the given point.

To illustrate this new method we will rework our first example using point-slope form.

Find the equation of the line perpendicular to
¥ = —3x+ 2 passing through the point (-1, -5).

Step 1: Determine what point
and slope to use.

=X+
Slope: ik
277, =4 (-1,-5)
Y-Yo ~-m(X-%o)

Y-(-5)= 4 (x-¢-1))
Yts = 4(¥+/)

Step 3. Solve for y.

Yits = 4x+Y
Y=dx-1 v

Step 2: Substitute the
appropriate values into
point-slope form

Tip: We know two points determine a line. We can also say that one point and a slope

can determine a line as well.

E. Find the equation of the line:

pertoy=tev2 | | e, T [ Fpmduir
passing through (6,51} through (-4, 0) through (8, -2)
~3x+24=-) bx +3y= |
J=ix+2 Jy = Bx-) 3y =-6x+/
Sloge Pornt \3‘:%’(-_;. Y=-2x+h
My =5 (6,-1)
slope Qoiat S/ogg Point
Y-Y = m(x-Xo) 7% (-4,0) =L (8,-2)
Y-z % (x-¢) Y=o = 721(x-¥,) Y-Yo=m(X-Xo)
‘é+':"£x‘3 5,0 :"'—3'()(-(“4)] g_(_z):.'i(x__g)
-
Y= 3x-4 o~ Y =5 x+) Y+2 = Lx -4
- Zx-3 Y=La-b —
Problems Solved! 35-4

\\l/
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Problems ' Chapter 3 _Graphing Linear Equations
Solved < . tion Notation

You may have noticed that we have been evaluating or “plugging in” lots of numbers to

find the corresponding y-values. We have been doing this to find points on the graph
(x, ¥). This process can be streamlined using function notation:

y=f(x)
We will read this new notation above, “y is a function of x.” So, at this point, we can
think of our lines as functions:

y=mx+b
f(x)=mx+b <=

Same line, just
different notation!

Function — A rule that uniquely assigns one output to every one input.

The domain of a function is the set of inputs, usually the x-values. The range of a
function is the set of outputs, usually the y-values.

Given the linear function f(x)=2x-4
evaluate f(-3).

'C(x) = 2x -4

Think of [ (=3) as saying “plug -3
in wherever you see an x.”

y \
Lr3)=2E)-4 <&

f(=3) =—10 says that when

= -6 ‘/
x=-3 the corresponding y=-10 ’ ¥ =/o
I

Given the linear function f(x)=2x-4
find x when f(x) =6.

‘F(?)‘ ) = Ax =4 Here the y-value was given
and you were asked to
6 = &x~-4 — solve for x.
/o = Ax
5 = X

Problems Solved!

3.6-1
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Function Notation
A. Evaluate the given function.

f(x)=2x-7 find f(-5)

f(x)=-3x-5 find f(2) f(x)=—-x find f(-10)
fexy=2x-3 fexy = - 3x-5
fesy=acs)-3 fiz) = -3(2)-5 foxy=-x
= -10-7 2 —6-5 L£-10) ==(-r0)
= -7 = -1 = o
o 3 o g(x)=-2x+3 find
g(x)=—x-1 find g(-9) g(x)=4x-1 find g(a) a(a+h)
gfx) = -X-1
§¢-9)=-(0)- 1 g = 4x - G = —2x+3
= g-/ gca)i‘/(a)-l j(a+h)=—<9(a+h)+3
_ = 4q-1 = -9a-2h +3
=8
h(x) =|x -8 find h(-1) h(x) =[3x-7| find h(0) h(x) =|-x+6| find h(10)
hooy = 1x-g) hex) = 12071 W) = |-x 46
hW-1)=1-1-%l hto) = [3-0 -7/ W(o) = J-10+6
= |91 = [o-7/ = -4/
=9 = [~-7/=# - L/
Work all operations within the absolute values first then apply the absolute value last.
B. Evaluate the given function.
f(x)=2x-7 findx f(x)=-2x-5 find x f(x)=-x-3 find x
when f(x) = -8 when f(x)=5 when f(x) =-7
Fexy= 2x-7 fexy = -ax-5 fix)=-x-3
’*é’ =QX1?7 5 = -2ax -5 -F = —X-3
=2« /0 = —2x -4 = -x
z Z
= -5 =X H=x
4 =x
g(x)=-x-1 find x g(x)=-3x find x g(x)=5x+2 find x
when g(x) =14 when g(x) =12 when g(x)=12
Jo = X g(x):gxnz
14 = -x-1 Jx) = ~3x 12 = §x+2
15 ==X 12 = 7Ix /0 = 5x
-15 = X T 2= %

Do not let the function notation discourage you, it takes some practice. The main idea is
to think of y = f(x), sometimes x is given and sometimes y or f(x) is given.

Problems Solved!

3.6-2
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Function Notation

C. Graph the given linear function.

Graph f(x)=5x-8

Graph g(x)=-9x+3

~ch)= %X -5
(o(L g= %X—Q)
y-int. (0,-%)

S"Q =-9x+3
(o Y=-9x+3)
g-fn‘) (0,3)

-9 dise
I Fan

-6
-9

Slope m=

Graph f(x)=—4x Graph g(x)=-5
AY
foxy = ~4x . W\t’%‘," . g -5 f
N -2 v kg S ? 5— 3‘—;?

(or \04=-‘-I)() -y (1,-4) (o ‘3=-S’) —

ol - ) inh (o)5) nT s
G- (o,0) 4 {z,-¢ 9 % 1 herizentnl
Sloge = _—,‘L %':7‘..\ Slope =0 N\ line!

D. Typical Word Problem

a. Find a cost function C(x)

opo o

Bill has a popular software company which sells copies of its program for $149. If the
initial start up cost for the company was $10,000 and it costs $12 to produce each copy:

that models this business.

Find a revenue function R(x) that models this business.
Find the profit function P(x) using your functions above.

Find the profit when 1000 programs are produced and sold.
Find the number of programs that must be sold to break even.

Cost Function — © Peofit: Px)
include all fixed and =
variable costs of
production.

ex) =

OR

®

BreaK even

®

(o]

find P(1o00) =~-/0,000 + 13%( 1000 )

/0,000 = /3Fx
74-99 =X

Llet x = He numbee of copies ‘)poou\ced and sold .
— @ Cost: C(x)= 10,000 + 12X

® venue : Rex) = 149x ¢—
Rex) - Clx) (Reveave less cost)
149% = (10,000 + 12x )

149 ~ /0,000 —/2x

Revenue Function —
include all proceeds
of the sales of the
produced item.

e
(x =000 fare)

-/0,000 + /3%

Profit Function — simply
the revenue less the cost of
production

= 10,000 + 137 000

= /18%000

Profil dor /000 copies sold /s #7272 000
= @x)=0 (o «r—a—tr"’ 15 26620-)

= ~ /0,000 + I3F X

e

st sell 73 copres
Jo break even .

Problems Solved!

3.6-3
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Chapter 3_Graphing Linear Equations
Linear Inequalities

When we graph an equation like y = 3x — 6 we know that it will be a line. The graph of a
linear inequality, on the other hand, gives us a region.

Graph of the line

Graph of the linear inequality
Yz 3x-6

Not only do the points on the line satisfy this linear inequality but so does any point in the
region that we have shaded. So from the above graph (0, 0) and (-2, 4) should solve the

inequality.
(0,0) g 7 3x-6
o z 3(0)-b

O T ~b Tre

(-2, 4) Yy z3x-k
4% 3¢2)-¢
4 Z-6-6

4 zZ -2 7’/“6

In practice, you need only to choose one test point not on the line. This will determine
which side of the line to shade when graphing a linear inequality. Usually the origin is
easiest point to test as long as it is not a point on the line.

A. Graph the inequality.

Graph y>2x+1

Graph y>—1x

Z
X+

g =
5"’631: 6ra9\r\,
Y =Zx+l
%—GﬂJ- CDJI)
5lope ’)ﬂ‘-?'j-

s

;?_ -2
Rwn
stee3! Shage

step2! Test (0,0)
e r‘ejlbn Haat

> Z
oz 3+ Does T centain
o =1 False —he dest poln"‘

=4
3 X

g z
® braph §=-%¥X
Y-wnt. (0,0)

Slope, 4ﬂ=:—_5-4 Rise

Bum
D Test (0,1)
I = ~%(e)

Y2 o Trud

If the test point yields a true inequality shade the side of the line it is on. If the test point

yields a false inequality shade the opposite side.

Problems Solved!
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Linear Inequalities

When trying to graph strict inequalities, inequalities without the equal, the points on the
line will not satisfy the inequality so we will use a dotted line to indicate this. Otherwise,

the steps are the same.

B. Graph the inequality.

Graph y<2x-4 Graph y > 1x
Y < Ax-4 q > ix
=
o j"'f/“ '5’=3""/ ) 3m9k Y= 5X
g—lﬂ"‘. (D)‘q) gl_,n-)-. (O)-O_Z
Slpfe 7//:72-%“:‘41 Slope =
® Test (o0,0) & Test (051)
J
O £ 2o)-H I > £ (o)
O <-4 Frlse | >0 True

C. Given the graph determine the missing inequality.

Fill in the blank: 8x -3y 4

Fill in the blank: 5x+7y 35

To determine the inequality, test
a nice point in the region, like
(2, 0) here, and choose so that
the inequality is true.

Dotted line determines a
strict inequality. A solid line
indicates inclusiveness, use
the equality.

7/

Answer: 8x -3y >4

Answer: Sx+7y =35

Fill in the blank: 3x 5y

Fill in the blank: x -2

T/

N\
N\

Answer: 3x <5y

y

7
/////

Answer: x > -2

Problems Solved!

3.7-2
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Sample Exam

Please answer all the questions and show work where appropriate.
1. Find the slope of the line perpendicular to the line passing through

(-3,-2) and (5,1).

2. Find the slope of the line passing through the given points:
a. (-3,2) and (5,2)
b. (-2,3) and (-2,—3)

3. Given the linear equation 3x -5y =30
a. Express it in slope-intercept form and graph it.
b. Label the x- and y-intercepts on the graph.
4. Find the x- and y-intercepts and use them to graph 2x+3y =6.

5. Graph the linear function f(x) =—%x+8 and calculate f(6).

, i ) i -10x+2y=4
6. Are the given two lines parallel, perpendicular or neither?
-x+5y=-10
7. Graph the following two lines on the same set of axes and indicate where they
y=2x+1
Cross:
y=—x+4
8. Find the equation of the line that is passing through (8,—2) and parallel to the
line passing through (-3,-2) and (5,1).
9. Find the equation of the line that is passing through (2,—1) and perpendicular to

y=3x+2.

10.  Find the equation of the line passing through (3,5) and (3,—4). Graph the line
and label any intercepts.



Chapter 3_Graphing Linear Equations
Sample Exam Answers

L. m, =-% 6. Neither
2.a. m=0 7. (1, 3)
b. m undefined
3.a. y=%ix-6
b.
4
2
14
-1
1+
8 y=3x-5
4 9 y=—3x+1
Al
st 10. x=3
0, 2) -
i
A ? (395
(3,0 4
1 0 1 2 3 4 5 )
At (3,0)
1 0 1 2 B 4 5
2+
4 o (3,-4)
5.
101
ol
il (6,4)
2,
o 2 4 6 8 10 12 14




Problems
Solved

Chapter 3_Graphing Linear Equations
Sample Exam Solutions

Find the slope of the line
perpendicular to the line Calculate the slope m: Calculate the slope m:
passing through (-3,—2) (-3,2) and (5,2) (-2,3) and (-2,-3)
and (5,1).
ol = Z-; = a‘/, —2p1 = z -‘yl
?{;‘ ;‘(;—3, = ""—L X:.'X, Xz"xl
X,,—Xl \5-“ -3
1+2 3 = A=2 = ~3-3
= 537 5--3 e
: 3
S0 4 om=3F ~ 2 -5 = -6, _ 26
Fosn M, = —-g— 57 “2+2 1)
7 = O —n Mﬂaejl;'ed

Given the linear equation3x — 5y = 30 : Express it in slope-intercept form and graph it and
label the x- and y-intercepts on the graph.

3)(‘52 = 30

-3x -3x

-5'a ==-3x + 30

Find the x- and y-intercepts and use them to graph 2x+3y =6.

A X +3y = 6
X-wlece 1 zo !
2x +3-0 =6
2% =6
x=3
X=-int: (‘5(0)

Problems Solved!



Chapter 3_Graphing Linear Equations Sample Exam Solutions

Graph the linear function f(x) =—%x+8 and calculate f(6).

2
=X +& = "2 Rue
~pcx) 3 }W 3 T
y-;n'*_ (013)
fey=-3(6)+s%
S ra2-a+8
= -4r8 )
o=
=4
. . . . —-10x+2y=4
Are the given two lines parallel, perpendicular or neither?
-x+5y=-10
Line1: -—/s0x +2y =4 line2! =~X+5y =-/0
+*io x FIOW -x +x
Ry = 10x% + S5y = X —/0
"é’ = -—‘;é— =
Y = 5x+2 Y= Fx-2
277, = 5 7y = —5’-

2 etter pam//e/ 200 /erpmolcu/:f-/a .

Graph the following two lines on the same set of axes and indicate where they cross:
y=2x+1
y=—x+4

Find the equation of the line that is passing through (8,—2) and parallel to the line
passing through (-3,—-2) and (5,1).

Stee ! Find oL 5;}&2-‘ Fiad b 5||$6z31 Put ‘}ajeH'eoL
B A R i J=wmx+b Y=mx+h
Xy~ X, S~-3 —2:—‘(.%\){?’)‘1’5 ’j =§x—5'f
. 122 3 -2=3+b
T 5+43 T 8 -
.-m:% — “b-=b e

Problems Solved! 2
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Find the equation of the line that is passing through (2,—1) and perpendicular to

y=3x+2.
4= §X+c9~ To find b Put ik %je%.uz
Glven ‘?ﬂzg y="sg->(.+b g-:.w\x,rb
50 o, =5 -1 = = (2)+b Yy=-gx+Z
o =te
-y = -—3-1"15
#1010
3 3
F -
-l

Find the equation of the line passing through (3,5) and (3,—4) . Graph the line and label

any intercepts.

5/0/6 = Je=d 4
x"_xl fl_ <.3)5)
_ =Y-5 -3 4 xointereept
= 33 o L {(3‘,0 > x
PYF S S Y 5 &
P unaew[:necl ::'
- { -7 ,-

= \/er-:!-wa, Line . -5 =4
Ans: X=3

Problems Solved!







Problems ' Chapter 4 _Solving Linear Systems
Solved -

Contents

We will learn three methods for solving systems of two equations and two unknowns.
The basic idea is to find the common point or the point where the two lines cross. Once
we learn the techniques for solving linear systems we can set up our word problems with
two variables. This chapter is a nice review of everything we have studied up to this

point.

Problems Solved!

Solving Linear Systems

Method 1 — Solve by Graphing ...
Method 2 — Solve by Substitution ...
Method 3 — Solve by Elimination ...

Word Problems ...
Systems of Linear Inequalities ...

Sample Exam

Sample Exam Solutions
Cumulative Review

Sample Midterm Exam

Sample Midterm Exam Answers

4.1
4.2
4.3
4.4
4.5

Chapter 4



Problems’ Chapter 4 _Solving Linear Systems
Solved Method 1 — Solve by Graphing

The linear systems in this section will consist of two equations and two unknowns. Given
two lines we are asked to find out if they have simultaneous solutions. In other words,
where do the two lines cross? This question brings up three cases.

cose 1 case 2 case 3
tx,v)
The lines cross same Line pa(‘alle/ lines
ot (x, 9 (j)epenoen‘)' 3 (:Enconslﬁkn‘)"
675+en\ §/5¥am

Most of the time the sytem will have a common point, (x, y). The point where they cross
is the solution to the system.

Find the solution to the system given the graph.

5 il The lines cross
— % here.
L] ~
4
/
| 0 1 2 3 4 5

Answer: (3, 2)

But not all systems have one ordered pair solution, some have no common points and
others have infinitely many. Imagine if you were asked to solve the system consisting of
two parallel lines, where do they cross? In that case, there is no simultaneous solution
and the system of two parallel lines is inconsistent.

In the case where the system consists of two lines that happen to be the same line there

are infinitely many common points. This system is dependent and solutions can be
presented in the form (x, y) where y = mx+b or (x,mx +b).

Problems Solved! 4.1-1



Chapter 4_Solving Linear Systems

A. Solve the systems given the graph.

Graphing Method

Find the solution to the system.

Find the solution to the system.

"\

\

\

\

Answer: (1, -2)

=3

&

Answer: (-3, 1)

Find the solution to the system.

Find the solution to the system.

Answer: No Solution

Answer: (0, 0)

B. Is the ordered pair a solution to the system?

. x—y=-6
Is (-2, 4) a solution to ?
-2x+3y=16

) x—y=1
Is (1, 0) a solution to ?
—-4x+3y =5

,gm&i _/gme 2

X—g = -6 'a?x-#%g:lé
(-2)-(4) ~2(-2)+3(4)

= —6 :/-/-f-/Z:/én/-

}/55, '/71' solves J)o% ezum[/;ﬂf

Lme | Aine 2
-y = —‘/X-I—S; =5
(1)- (o) ~4(1) +3(0)
= | v = =4 X

No 7 must silve bott. !

7

Problems Solved!

4.1-2
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Graphing Method

The next example shows how to find the common point, the point where the two lines
cross, if we are given the system in equation form.

Step 1: Put the lines in
slope- intercept form.

Line L
X ’35 =0
"3y = -2x
Line L
~Hx -f-.,?g =-¥
97;= Yx-g

Solve the system:

2x—-3y=0
—4x+2y=-8

Step 2: Graph the lines and use
it to find the common point.

oriqnal
System ?

2x-34=0
~Hx +2y=-%¥

Step 3: Check.

Check :
£x~35( =0
-4x +2y=-%
2(3)-3()=0
-4 (3)+a(a) =%

Sometimes graph paper helps when graphing these. Be sure to use a straight edge when
graphing so that your results will be more accurate.

C. Solve the systems.

x—-y=-4
Solve the system using the graphing method: 4 }
2x+y=1
X ~ ‘é— = —I./ y = X+4
Zx+y = | d =-ax+|
Kine | f_ei.’_".%..'_z.
X-Y =~-¢ X +y = . ) \ . N
-% 3 o -2« -2y -2 - 3 "x
- ==X - ‘-/ Il 2
___5'(‘ = !y = -2x 1 \{
Answer: (-1,3)
) ) x+y=-7
Solve the system using the graphing method:
4x+2y=-18

X+y=-7 g Y=-X-%
4% +2y =18 4= -2x-9
4"’&1 /ZIHC-‘Q
XryEF dxray =8
-X =X -4 x “Y¥
e 3 29 =-4x -I%
[7F] 2g--eo

Answer (-2;5)

Problems Solved!

4.1-3

g/



Chapter 4_Solving Linear Systems Graphing Method

Tip: Take extra care with the scale when graphing to find the intersection. Make sure all \/ /_
your tick marks are equal in size; this will make your graphs more accurate and easier to
read. Check to see that your answer works for BOTH lines.

. . —-2x+5y=-15
Solve the system using the graphing method:
—4x+10y =10
= - = EZx.
-Zx+5y :55 P ix 3§ Y same slope.
-'-l><+/03—“ /0 F=5% ,
Line l /_{ﬂiz?_.
—2x+Sy = -15 4 xX+10y = /O
+zs 4 +2x +Yx g rYx
5‘%:2)(_,’5— /0}1>/7/X7"/0

/
2= —;X"j’ Pam[/e{ Lines .

answer * No Solution

. . —3x+y=-2
Solve the system using the graphing method:
—6x+2y=-4
SAmME line
"‘3)(—!—3 =-3 51_—_5,(_’7 y
- by +ay=-y Y =3x-2 N
bine ! Line 2 "\
. N,
“3+y=-2  —bx+dy =Y Nz 7
+3x 4 +3x +6X G téx ) ’
=3x- Ry = 6bx- Degenoent
@ % *2%/ (X, my+b)
Y = 3x -2 ans: (x,5’x—=2)

Dependent systems seem to give beginning Algebra students the most trouble.
Remember that we are looking for points where the two lines cross. If the lines are the
same, well then they will cross at infinitely many points. Because of this we have to use
special notation to indicate an infinite set. Notice that we have already put the line in y-
intercept form, y = mx + b, so it is not a big leap to write the final answer as (x, mx + ).

You might have seen different notation in other texts such as{ (x,y) | y=mx+b }.

Problems Solved! 4.1-4



Problems

Chapter 4_Solving Linear Systems

Solved = 1/10thod 2 — Solve by Substitution

The substitution method for solving systems is completely algebraic. There is no need to
graph the lines unless you are asked to. This method is fairly straight forward and always

works, the steps are as follows:

Step 1: Solve for
one of the variables.

Step 3: Solve for the
remaining variable.

2x+y=17 L
Solve by substitution.
3x-2y=-7
¢9x+y='5z 7 Y=-2x+3<{3
> 3x-dy = -7
Step 2: Substitute into Sueshiute: BX - R(-2x+%)=-F
the other equation. By 44x 14 = -7 <
14 *Iy
Fx = 7
X =1
Step 4: Substitute back to C=> Back susstfule: 4 =-2 (1)+7
find the value for the -
other variable. - 5
Answer ! (1,5)

\\I/

-

Tip: It does not matter if you choose to solve for x or y first but make sure you do not
substitute into the same equation in step 2.

Remember that we are trying to find the simultaneous solutions or the points where the
two lines cross. Next we will see what happens when the system is dependent, in other
words, when the system consists of two lines that are the same.

-S5x+y=-1 o
Solve by substitution.
10x-2y=2
-5)(*;:-—) > y=5)("l
/OX"Q;:‘:? ;
sugst: /ox -2(5x-1) =&

X -0x +2 =R
2 =8 True, <:|

Same Line

‘Defmom)f System - (x}5‘x~{)

Any true statement,
including 0=0, indicates
a dependent system.

Problems Solved!
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Chapter 4_Solving Linear Systems

Substitution Method
The next system consists of two parallel lines which has no simultaneous solution

-3y=-3 o
Solve by substitution.
2x -6y =12
X-3y=-3) > x=34-3
Ax —-63 =12 é"7
Suest:

2(3y-3) —by =/
é%—é -é,; = )2
-6

_ _ Any false statement
=12 False , < indicates an inconsistent
Paralle] Lmes system, or no solution
—nconsisfent 576/-9:0’“ No Solutiom [
A. Solve the systems using the substitution method
y=%x-4 . 2x—y=12 o
Solve by substitution. Solve by substitution.
-6y=>5 x—y=3
q= %X -4 2 o = -23 -
3x-6y=5 - ax-y =12
. X~y =3 =4 X g +3
saeet: Bx-b(%x-4)=5
BX ~ 4y + 24 =5 Suest: 2(y+3) — ¢ =/2
-X +24 =5 J;+é~g=/2
-2y T2Y
—X = -1 y +éé ,_5
=19 -
' 2 (11) -4 ? ¢
Back suest: =50~
F oue 4 _ 321 _ 43 gack suest: X = g+3
=73 "1
= 26 x=97
3
Answer  (19,9%) Answer: (7,6)
x=-3 N =1
Solve by substitution. Solve by substitution.
3x-2y=-9 5x+4y:12
x=-3 =-%
3x—23=-7g 2 Sx +43:133 2
Sasst: 3(-3)-2y=-9

~9-Ay=-7
*27 =0
5‘;0
Answer (—-3/0)
Problems Solved!

supt: sx +4(-L) =12

Sx-a =12x

X = /4 :’;x—_-‘—;-.y

Anse e (923—'4,

-1
k™
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Chapter 4_Solving Linear Systems Substitution Method

2x-5y=3 o —T7x+3y=3 o
Solve by substitution. Solve by substitution.
4x-10y =6 14x -6y =-16
Ax-5y =3 ) 2 X=§y+%
Hy -1 =6 = ~Fx + 3y =32 > y= Ix+l
4% -6 -6
sSuest: L/(-§3+§) —/03=é g &
oy + & -0 =6 Suest’ /1/>(-é( Zx+1)= -6
4 F
6 =6 ﬂ‘ue, /‘/X“/‘%X"é =-/b
SAML Line ~6 ==/t False
Degencent Sysfem: (x, Zx-2) Tnconsishent System: No Soluhon
tx—4y=1 » Sr—dy=
Solve by substitution. Solve by substitution.
2x—y=1 12x-11y =
3x-39°2 5x- ‘/3-/ > x=%5*5
Ex-y =4 5> y=3x-1 12x -1y = |
Suest jX*é(§X*§)=—i‘ sugst: /;l(;—yg *‘51)"//10,1 =/
21403 -3 Ly 21
LA -F -2
£X T e 54°F
X =5 y—/
Back suest: ¥=%(s)-% Back susst. X = :/si()*jl‘
=24 -4l
ER 5%
6 S
e = 5=/
Answea. (5,2) Prnswen: (1,1)

B. Typical word problem.

When Joe walked away from the craps table he had 45 chips. He had a combination of $5
and $25 chips that added to a total of $625. How many of each did he have?

Led X = o srumber of &5 chips and y = dhe zumbuz ol 825 clips

Set-up = x+y =45 € Totnl Folchps (y=-x+45)
5X+25y =625 e Total 4 value
Suast: Ex +a5(—x+45) =625 Back suest:
Sx-a5x + /125 =625 LR S L
-20x = ~500 g = a0
X =25
Answer

He /)4@ 25 - Y5 chps and 20 - 25 chips .

Problems Solved! 4.2-3



Problems’ Chapter 4 _Solving Linear Systems

Sobved <y ro1hod 3 — Solve by Elimination
When solving linear systems the elimination method, sometimes called the addition
method, will be the method of choice. This technique is completely algebraic and quick
once you get the hang of it. The idea is to eliminate one variable by adding equations.
x+y=-7
Solve the system:
4x+2y=-18
%/J,,'olg Line 2 by -2 do radoh Lmned
Oarginal Susjem Egawalent System
Step 1: Multiply by what o - - _ -
you need to eliminate one — X+y = ? g ax 23 4
of the variables. A x +ay = - 18 ® “x tay =%

Step 2: Add the equations
ax =-4 <3 together. This should

eliminate one of the variables.

Step 3: Back substitute = Back Smoﬁlnéf/c D omavy = ;7
“+ 2 2

into any one of the
previous equations.

= -5

The soludion 4o Fo sysfcm 1s (-2, -5)

\\I/’

Tip: If you multiply an equation by a number please remember to distribute!

How did I know to multiply by -2 in the previous example? This takes some practice,
just look at the variable coefficients and try to match them with one positive and one
negative. Sometimes you will have to multiply both equations as in the next example.

Solve the system:

4x+2y=4
—-5x-3y=-7

To eliminate the variable

v we must multiply line 1

by 3 and line 2 by 2. Orig\'nal. Szgk«\ 6'#“;/:: Jod Syssem

Notice that the variable y is
ready to be eliminated, just
2x = -2 (= | add the equations together.

= A/x-»ﬂg =4 x(3) 12x +-6? = /R
’5)('53 :'7 x(z) @ ~/0 x ""6”. = )Y

= Back Susst: //(-z)n?;:f/

You will always have to ~y rag=9
back substitute to find the 2y = 1 /
ordered pair solution. Ans: -1, A/)

Problems Solved! 4.3-1



Chapter 4_Solving Linear Systems

Elimination Method

A. Solve the systems using the elimination method.

x—y=-6
Solve the system:
—-2x+3y=16

x—y=1
Solve the system:
—-4x+3y =5

X=-y =-6 x(2) 47x-.,73=-11
-ax +33 =)L ® -2x +53’ =|b

X-y =1 g x(4) ‘/x—‘/y =4
~HY+3y TS @~ ¥y =S

G=D -4 =9
BacK suest: x-4 =6 Back 5ue;+.
.@ X=-(-9) =1
xX+9=/ ans: (-8,-9)
Answer ! (-zjt./)
Sx-3y=-1 3x—4y=-5
Solve the system: Solve the system:
3x+2y=17 S5x+8y=-1
3x—‘43 =-5 ) x(a) 6x -%y =-10
Sx =3y = ") xla)  sx-ey -2 5x 4y =" & 5x +Fy =)
3x+2y =7 ) x(3) g by =21 A
’%(@7/7 Back Suest.
Back suest. 3(-1)-Hy =5
2y =4 ans: (1,82) g2
-2 .1
d-4°z2
3x—y=7 -x+3y=9
Solve the system: Solve the system:
6x—-2y=14 2x -6y =12
3x-4 =7 x(-2) -bx+dyg =M _
bx -2y = 14 @ bx -2y =14 ——x+321—_—9§ x(2) *8>¢+é<3—\8’;?
o =0 Ax —by =13 @ A+ -6y =13
selve for oy Thue o0 = 30
3x~-y= :13' Degenvent False
-3 % - 3% <
__3 = -3yx+F (XI 3)("7‘) /L/D 50/14/70"
ta = Bx—-F

We will run into systems that are not lined up in standard form. In this case, we need to
first rearrange the equation before we can use the elimination steps.

Original System
out of order

Y = Fx-9
3)(—3; =5

Problems Solved!

Equivalent System
in standard form

- Fx+y —'-"7;

ax -3y =5
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Chapter 4_Solving Linear Systems

Clearing Fractions

Elimination Method

If we are given an equation with fractional coefficients, we can clear them out by
multiplying both sides by a common multiple of the denominator. This is a handy
technique which we will use often in our study of Algebra. Do not abuse this, as it only

works on equations and not expressions

e = A
X"a'a‘

5
36 ( £y )= o(s_l) ! ThjeOLCMofthe denominators
Distribute then simplify. — (30) = z, X = (30) = 30[%) v
I5x = /0 g~ < | No more fractions,
now that is nice!
y esufva‘en{‘
'-"'Y - '_' = T > - =
3 Y 15% ~104 =6 \\/,
-
The above linear equations are equivalent, which would you rather work with? This
technique, on the street, is sometimes referred to as a “fraction buster.”
B. Solve the systems using the elimination method.
Solve the system: 3 } Solve the system: 1? ]2 ’ 5
__x__y 7X+§y:_a
X593 w0 x-259 V)| | TR ELIF Y a0 —x+5y =9 )
Ex-39=% 9 (6) ax-zy=le Sx+49= 2 xf2) 3x+74:2
-2x .,,L(y = -\ Back sugst. X—,’Jy:? ~3x+15't3 =29 BAck suast. -—X+5’;=3
® 2x -3y = /6 X-38(-2)=9 @ 3x +Fyq =-2 —X+501)=9
x+4=9
y=-2 (=S g3y =22 =3
=/ X==-3
Answer:. (8,-2) 4
Answer: (-3,1)
b 1 2
y =—=X+= + y = —<
Solve the system: 1 13 ? } Solve the system: 1 | 1 3}
3X+35Y =1 XtV =3
\j:-ix -f--L x(¢) by = ~1ox +3 1 =~ =
i _:: A —gX+ty = 7% x(21) =3x +2ly =19 ) x()
- =
3754770 ) x(30) f0X+ 6y=3 ——'—x*z‘;}" x({a) ~3x *zly = /4
on+6;=3 x (-1) ~mx—é;='3; 3X'2l3=’4
tox + 643 @ oxrég 73 - =
4 < @ 3% vy 14
Depenvent Sysfem (x,~5x+3) 0 738 Fatse : No Solutin

Problems Solved!

4.3-3




Problems ' Chapter 4 _Solving Linear Systems
Solved .

Word Problems

Now that we have techniques for solving systems we can set up our word problems with
two variables. If we use two variables we will need two equations. With this in mind,
look for two relationships when reading the questions.

A. Number Problems

Last season two running backs on the Steelers football team rushed for a combined total
of 1550 yards. One rushed 4 times as many yards as the other. How many yards were
rushed by each one?

Let X = e stumben of yARDS rushed boc, one of Haon
Y = He mumber of yARDS rws bhed L; He often .

Qe{:-u@ - X+y = )ssog

y = 4x BAck 'Suasd ude

Sug#{lu»}/én : X + 4x = (550 310 + y =/550

_— —3/0 -3/0
5x T I550

X =310 f = raq0

One rushed fo- 3/0 yos and e otten /240yDs .

The set-up determines the method we will choose to solve the system. Since the y
variable was isolated the easiest method to choose was the substitution method.
Although, it does not matter which method we choose the answer will be the same.

A particular Algebra text has a total of 1382 pages which is broken up into two parts. The
second part of the book has 64 more pages than the first part. How many pages are in
each part of the book?

let X = J’LQ. 4/4«0317612 eg Gyajes Vs 07«(4 ond .
= He mamber of gases ia Pﬂf‘?l' Feoo .

se«é-u(, —~ Xty =|3$2§

y = X+e4 Back Sugst-
éueﬁ-}na)‘w’-/dﬂ: X + (x+e4d) = |3¥L 657+f =13%2
2% +64 =1352 g=?a’~’3
“eq -6y
Ax = 1318
P =
X = 659

657 pages 11 (paf‘—}'oﬂ& and FR3 pages in parﬁt froo

Problems Solved! 4.4-1




Chapter 4_Solving Linear Systems Word Problems

B. Mixture Problems

Dennis mowed his next door neighbor’s lawn for a handful of dimes and nickels, 80 coins
in all. Upon completing the job he counted out the coins and it came to $6.60. How many
of each coin did he earn?

Let X = numben of Pimes
Y = Ztumber ok ickels

Set-qp —7 X +y =30 x (-.05)
e ]OX "".05; = .60

~.05%x — 05y ==Y '% gack 5ues¥,/4¢/é-'
(7]

=90
@ cO0x trosy = 66 5;+%y“ﬂi
LO5 X = .60 S 52 Dimes and 2% 47/0-/‘e/5_

X = 55X

On Monday Joe bought 10 cups of coffee and 5 doughnuts for his office at the cost of
$16.50. It turns out that the doughnuts were more popular than the coffee. On Tuesday he
bought 5 cups of coffee and 10 doughnuts for a total of $14.25. How much was each cup
of coffee?

Let x = cost of each cup of coffec .
- cos+ of eaci 'bpujhr\vu‘—- .
5e'£-u‘0 - /OX + 5—‘3 = /b.50 Dy(-2)
& +10y =/4-25
— 20y -—/o.j = -33

@& 5x+04 = /L/.zs'g ans: The cos+ of eack
cup of colfee was $1.25

-~ 15 x < ~13.35
X = /.25

A bartender wishes to mix an 8 ounce drink with a 20% alcohol content. He has two
liquors, one with a 50% alcohol content and another with 10%. How much of each liquor
does he need to mix together?

let X = amount of Hthe 509 alcohel \\'%uaf‘.
= amouny ot He 0% a\cobol \\8(4&(‘A

Qe{:-up . X ry = < <« fotal Amount
50X ¥ .10y = L20(7) &« Fotal Alcokel condent <

-« 10X _’lo‘;{. R 1 A common error is to
B 504 +.00q = |6 M put = .20 here. Total
3 alcohol content is to
- 4o x = .3 2+ty=9 be 20% of 8 ounces.
X = 7 9= 4

He meeds Dounces of Hta 5% Ligqor and
bounces o4+ +h 07 Ligeaor.

Problems Solved! 4.4-2



Chapter 4_Solving Linear Systems Word Problems

C. Geometry Problems

Two angles are supplementary. The larger angle is 48 degrees more than 10 times the
smaller angle. Find the measure of each angle.

let x = +lo smensuce of +Ha smallew angle.

4= e —neasuce of +ie lﬂ-{‘é‘]e,r angle .

5’6&-«4? - X+y =1%0 <= | Supplementary angles
add to 180 degrees.
y = lox+4%¥
SMQS-I'J'A«')VBI"I.‘ X +(10x+L{3) = |80 Back ﬁu%‘};lék
Wy +48 =150 IZ+/=190
Hx = 132 y = 6%
X =/3

The oo pngles are )20 and [65° .

Two angles are complementary. The larger angle is 3 degrees less than twice the measure
of the smaller angle. Find the measure of each angle.

Let X = He mmessuce ot Hee smallen anj/e

v = Ha -measyre of +He /ar-?cr aagle .

- - Complementary angles
et “P Xty @0 % — add to 90 degrees.
y = Zx-3
SU\GQ‘)HJHﬁD;/).' X +(2x —3) =90 ﬁﬁf—k SM%L_AJ?UA B
3x -3 =90 31+7 = %0
3x =93 =59
x =3¢ y

The S0 6?ﬂ§/65 ace 3/° and 59°

The perimeter of a rectangular garden is 62 feet. The length is 1 foot more than twice the
width. Find the dimension of the garden.

Let w = wioth of Fte s5ac0en in Leet .
A = Lengtl, of d‘f-&jarﬂ&n i Jeet .
Sebt-up L= Zwt] g Bock su@shi o
AL+ Aw = £2 L= 200) +1
Suesh hdon  A(2ur) B =62 i’;‘;"’

Yo +2 +200 =262
fw +2 =62

6w =60
w::/c?

Ans: /fﬁ.z Garee~ mensaces

exe é;( zf 1[)'5

Problems Solved! 4.4-3



Chapter 4_Solving Linear Systems Word Problems

D. Interest Problems

Sally’s $1800 savings is in two accounts. Her total interest for the year was $93 from one
account earning 6% annual interest and another earning 3%. How much does she have in
each account?

let X = He amound mvesded o+ 3%
Y- He amount nvesded at 6%
Set-up —> X+y = 1800 '% x(-03)  @ack Suesf hule

X + 1300 = (o
X = 500

DO3X + .063 =gz

~.03x - .034 = —5‘7’3
@ .03 X f-.oiz = 23 ans: § 500 muesJeJaJr 3%

03y = 39 41300 mveskdat 6% .

Y =1300

When setting up these word problems look for totals. The above example is very typical,
notice that one on the equations consists of the total amount invested, x + y = 1800. The
other equation represents the total amount of interest for the year, .03x +.06y = 93. Two
linear equations allow you to solve for the variables.

Also notice that it is wise to identify your variables every time. This focuses your efforts
and aids us in finding the solution. It also tells us what our answers mean at the end.

Millicent has $10,000 invested in two accounts. For the year she earned $535 more in
interest from her 7% Mutual Fund account than she did from her 4% CD. How much
does she have in each account?

i}

amound invested in mudual funos at 7%
amound inyested n He CD at #% .
Set-up —» X+Yy =/0000
LOFX = -04/1(7 + 535
X+ y ——/0,0005 x(oy) 04X .09y =4/00§
,0?5(—,0‘/7:555 @ 0Fx ~.oz/,4r.—535"
LI = 235
X = g500

She nvested #3,500 (n -Mu}uﬂ/énas
and §/ 500 in +te CD .

Let ¥

Always check to make sure your answer makes sense in terms of the word problem. If
you come up with an answer of, say x = 20,000 in the problem above you know this is
unreasonable since the total amount is 10,000. At that point you should first go back and
check your set-up then check your algebra steps from there.

Problems Solved! 4.4-4




Chapter 4_Solving Linear Systems Word Problems

The idea behind distance problems, sometimes called uniform motion problems, is to
organize the given data. First identify the variables then try to fill in the chart with the
appropriate values. Sometimes your set up can come from columns in the chart and other
times the set up will come from the rows. RememberD =r -t .

E. Uniform Motion Problems

An executive traveled 1930 miles by car and plane. He drove to the airport at an average
speed of 60 mph and the plane averaged 350 mph. The total trip took 8 hours. How long
did it take to get to the airport?

D t

let x = Zime 5‘pe/l'/ #ave/;irj &g Cay . wa} o 6: [/x ‘
&% )

8

Y= time 607(’/}—}' JTnve/:.nj ég_ aic | ¥z,

Set-ug > x+y =% g x (-é0) 7%
60 x +35'05( = 193p wvere! D=p. ¢4
_wx“‘éo‘(r' = —4/503 Ans: TH Aook 3Bhes
+ bOX +352y = /930 7> Drive Jo Fhe G}r‘)oc-—}—.

.9"703 = /Y50
g9=35

A boat traveled 24 miles downstream in 2 hours. The return trip took twice as long. What
is the speed of the boat in still water?

467!' X = 5/660 p‘)L %2/ baaf n 5/:// wrn[efz

G = speco of He curcert-. . 5 "L’e I
t-u = -2 Shean | 24 X1y | =
Se p—> RY=C(x+y) Smertlzd x-y | 4
aY =(x-y)-4

QY= 2x+2y Y ¥3) 48+ 9y (D=r-t)

24 =4x-4 24 <4x -4
¢ @I T

72 = 8x Hns! %Zsspoﬁff-e,

Z=X b‘,@.} . 9/77p/|.

Word problems take practice. Be sure to do all of the assigned word problems and
review them often. Do not plan on skipping them on the exams. That is not a winning
strategy. Usually, once we set our word problems up correctly, the algebra is easier than
the other problems.

Problems Solved! 44-5
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Solved

Chapter 4_Solving Linear Systems

Systems of Linear Inequalities

The systems of linear inequalities that we will be solving consist of two linear
inequalities and two variables. To solve these we will graph them both and determine
where they intersect. Any point in the overlap of the graphs will be a common point.

y=ix-6
Graph the system
y<—-2x+4

y=2 %x — 6 shade above

Intersection (the overlap)

Y < —%x+4 shade below

The above solution suggests that (-5, 3) is a common point because it is shaded. Check it
and others to see if it works for both inequalities.

(-%,3) 4z Fx-C (-5,3) yYy< -Ex+4
32 £(-5)-6 3< -E(-5)+d
3z -2-6 3< 2+4
22-8 True 3< 6 True

These graphs can sometimes get messy so do your best to think about the solution before
actually shading. Use a pencil and a good eraser when working on these problems.

Given the graph determine the system.

W”"' Intersection here.
\\\\\\ X5

This line has slope m = 2 and
y-intercept (0, 2) or b = 2.

This line has slope m=1 and
y-intercept (0, -2) or b = -2.

Problems Solved! 4.5-1



Chapter 4_Solving Linear Systems Linear Inequalities

A. Graph the systems of inequalities.
>2x—4} —2x+3y>6}

Graph the system Y Graph the system

3x-6y =26 4x—-6y >12
,.2)(‘\—3‘3)4' 9> 3'3-;(4.&3
%>ix-:/g§ same ‘2‘70‘7#‘12 4x -6y 713 kg;’—;x-g
X~ =~ — YL 5x-i Lz
’ 26 ” BNE: /\\,—K:/
—2:—.6‘3 —"33( L&\/ ( /7?
-6y 2 ~3x+6 < = ‘i/i‘{(%\%\

<5§\QC\

No Solution ( Wo inlersecton )

x <

W'ig
X 2

, a
T

y>-3
Graph the system 5

—ﬁH

A

3
wT

V

é_ _.'s..!;.-.L.. - —

y<x+l1

Graph the system y <-2x+1
y>-2

y < x+1 shade below

<4 X
Intersection (the overlap)
& y > =2 shade above
& z 7o~ — — <=
|

v < =2x+1 shade below

Problems Solved! 4.5-2



Chapter 4_Solving Linear Systems
Sample Exam

Please answer all the questions and show work where appropriate.

1.

10.

. . 2x+3y =12
Solve the system using the graphing method:
—-4x+3y =-6
) oo x+y=7
Solve the system using the substitution method:
18x+2y=-2
) .. Sx-2y=-4
Solve the system using the addition method:
3x-6y=12
Solve the following linear systems using any method:
10x-14y =2 b x+3y=3
a. .
7y =5x-1 2x+6y =—6

Where do x =3 and y =-2 cross?

Marsha has $4,500 saved up in two different accounts. She has a savings account
earning 2% in annual interest and a CD earning 5% annual interest. How much
does she have in each account if her total interest for the year was $198?

The length of a rectangular garden is 3ft less than twice the width. If the perimeter
measures 54ft then what are the dimensions of the garden?

Al can row his boat the 30 miles downstream to the general store in 3 hours. The
return trip, against the current, will take him 5 hours. How fast is the river
current?

Two angles are supplementary and one angle is 45° less than 4 times the other.
Find the two angles.

. . .. 2y>x-2
Graph all solutions to the system of inequalities:

-2y<x+2



Chapter 4_Solving Linear Systems
Sample Exam Answers

1. (3,2)

2. (-1, 8)

3. (-2,-3)

4. a. (x,2x—+
b. No Solution

5. (3,-2)

6. $900 in savings and
$3,600 in the CD

7. Width = 10ft
Length = 171t

8. Speed of current = 2mph
9. 45° and 135°

10.




Problems
Solved

Chapter 4_Solving Linear Systems

Sample Exam Solutions

Solve the system using the graphing method:

Ax+3y = /8 J= ~2x +4
._.I/X'I‘Bar-é y_—gx_a

'T"C.J eross at
Selution: (3,2) P

x+y=7
Solve the system using the substitution method: 4
18x+2y=-2

X+ y =37 7 Y=-=x+7?
1¥% tay =-a

5“{'0‘-41‘}‘th 1% + 2 (~%X+%) = -2 Back suashiunle
1Ex =2 +/74 = -2, Y= -x+F
lex +14 = -2 Y = -0+
lex = -/& =147
X == Y=g

So 50/-4'1"!0\-\ (—I_,?) -

, . S5x-2y=-4
Solve the system using the addition method:

3x-6y=12

5% - 23_ = —‘/} (x-3) - I15% +69 =15L§ Gack suesiite

3Ix —ty =2 @ 3x ~6y =12 Fc-z)-za. = -y
-12x = a4 Tlemzy =y

X =-2 "2y =6

sSolutén: (-2,-3) 4 =3

Problems Solved!




Chapter 4_Solving Linear Systems Sample Exam Solutions

Solve the following linear Solve the following linear
system using any method: system using any method: Where do x =3 and y =-2
10x—14y =2 x+3y=3 cross?
7y =5x-1 2x+6y=—6
/0x =1Hy =2 g
?y’b’x-—/ X+33=3g 7:[\ .’./,3
0% =144 =2§ X +by -6 st 1
Sx 43y =1 (x2) ~2x -6y = - 52 ) T::J‘ . _
/0:(—-/‘{5 =,2§ @a?x 'l‘ég’—‘-é = t 1 = 3 4 & 4
@ /X +/t{y = © = -12 False i; f)”"’
0 =0, True Pacallel lines N ¢
snrne Ll"\& ND 51“}”-“\ — —rh‘gy cross q-\- (3/-2) .
ot (x, -4

Marsha has $4,500 saved up in two different accounts. She has a savings account earning

2% in annual interest and a CD earning 5% annual interest. How much does she have in
each account if her total interest for the year was $198?

Let x= amount in swv}\Js at %

Y = amonat i ¢D ok 5%

set-up> x4y = 4500 g 22

2% + .05y = 198 xlee)
- Ax ~zyg = - 7000§ Brck sueshiule

fen) Ax +54 = 19900 X + 3600 =Ysvo

~300 —360D
33 = Jogoo
7 x = foo
= (o)
y 60

Ans. 2900 ,n sAvIng> and 43600 v o CD .

Problems Solved!




Chapter 4_Solving Linear Systems

Sample Exam Solutions

The length of a rectangular garden is 3ft less than twice the width. If the perimeter
measures 54ft then what are the dimensions of the garden?

let w = the measue of Hae Wit
R=20-3 Ha Lensttn

and C=240+2.0
Set -u‘)

i 5“6‘5‘/—\/\‘)1%

W’eo‘{to_o R

K= Fw -3
S5Y=24+2w

L

59 =2020-3)+2w

GAck Swaghitfute
S4=How -6 r2w A =200)-3
54 = bw - 6 = 20 -3
+4 + 6

= }?
60 = 6w _ﬂ’g_é: wiodte /Oﬂc‘f
/0 = w lens e 742

Al can row his boat the 30 miles downstream to the general store in 3 hours. The return
trip, against the current, will take him 5 hours. How fast is the river current?

L P et
Pown-
Let x = Haa speed of- Ha boat Sheenm| 70 x+cx 3
ue -
¢ = ‘f"v!-speed of Ha current strensq 30 ""'—\ 5

P
set-up —> 30 =(x+c)3 ) _. 30 = Fx +3c.€ ¥ ()
30 = (x-¢)-5 2o = 5% ~5c x (3)
150 = 5y +/5c_§ back Susshil)e 30 =3-3+3C
Go = 15x —-15¢ 7o = 2Y+3C
@ <. " A103
24o = Fox & =de
7 =X

AA=C
The jyeeoo»ﬁ He éaﬂ‘]" '9 ?mpl’\ and ﬁmda/t '4" Gur‘reﬂ-l‘-

Problems Solved!



Chapter 4_Solving Linear Systems Sample Exam Solutions

Two angles are supplementary and one angle is 45° less than 4 times the other. Find the
two angles.

Let x = measuce 54 one ang le
Y = measure ot He otfee
Set-up -7 X+y =(g0° g 6ack supstifte
/:4:(-45" 45 +y =180
—y5 ~¢5
suestifubon: X +4x ~ys =180
+y5 4§ ; = 135°
5x = 225 e Hwo m«f/ej
X =45° measure 457 & 1357
. ) . 2y>x-2
Graph all solutions to the system of inequalities:
—2y<x+2

Jyzxmﬁg g?,—éx-lgf.
-2y < X¥2 3>—-‘z¥~1 A,

Problems Solved! 4




Problems| Chapter 1 - 4_Cumulative Review

Solved Contents

Typically, chapters 1 — 4 will be the material covered on an Elementary Algebra midterm
exam. At this point we will review and reinforce the techniques we have learned. The
best way to do this is to partition 2 hours of your time to take the following sample
midterm exam. When you are finished check your answers and go back and find
problems similar to the ones you missed. When you have successfully answered all the
questions you will be ready to move on to Chapter 5.

v’ Sample Midterm Exam
v’ Sample Midterm Exam Answers

Problems Solved! Sample Midterm Exam



Chapters 1 — 4 _ Cumulative Review
Sample Midterm Exam

Please answer all the questions and show work where appropriate.
1. Simplify: 5-9+3(2)-5?
2. Evaluate: b* —4ac when a=-1,b=-3and c=5

3. Simplify:  3Q2x+5)-(5x—4)

4. Simplify: Ix+3y—Ix+3y

5. Solve: 3x-7=8

6. Solve: 2(3x—-12)-%(2x+6)=9
7. Solve: 5(2x+3)+7x <21

8. Solve forw: P=2]+2w

9. A taxi service charges $5.00 for a ride plus $0.70 per mile. How many miles can
you go if you wish to spend at most $40.00?

10.  To earn a “B” in a mathematics course your average score must be at least 80. If
you earn a 70, 75 and 82 on the first three exams, what must you score on the 4th
exam to earn a “B”?
NJ

11. Find the slope of the line in the given graph.




Chapters 1 — 4 _ Cumulative Review
Sample Midterm Exam Page 2

12.

13.

14.

15.

16.

17.

18.

19.

20.

Find the x and y — intercepts of 3x — y = —6 and use them to graph the line.

Determine if the line passing through (-3, —5) and (3, 4) is parallel or
perpendicular to—3x + 2y = 6. Justify your answer.

Find the equation of the line, in slope intercept form, perpendicular to x+2y =14
passing through the point (-5, 1).

) 3x+4y=-4
Solve by Graphing:
—x+4y=12
L. x+5y=15
Solve by Substitution:
Sy=—x+15
Solve by any method:
-2x4+3y=-12 b 2x+6y =6
a. .
—5x+2y=-19 x+3y=-3

The perimeter of a rectangular garden measures 64 feet. If the length is 4 feet less
than twice its width, what are the dimensions of the garden?

There are 21 quarters and dimes in a can whose value adds to $3.60. How many
of each coin are in the can?

An airplane flying with the wind can travel 690 miles in 3 hours. On the return
trip, against the same wind, the plane can only travel 510 miles in the same
amount of time. What is the speed of the wind?



Chapters 1 — 4 _ Cumulative Review
Sample Midterm Exam Answers

Sl .

AN

10.

11

12.
13.
14.
15.
16.

17.

18.
19.
20.

—26
29

x+19

x>-=2 or (=2, )

P-2]
wW=——-
2

At most 50 miles

At least 93 on exam #4

m==3

x—intercept (-2, 0) , y—intercept (0, 6)
Parallel

y=2x+I11

(—4,2)

Dependant System, (x, —+x +3)

a. (3,-2)

b. Inconsistent System, No Solution
12 feet by 20 feet

10 quarters and 11 dimes
30 mph



Problems ' Chapter 5_Polynomial Operations

Solved Contents

So far we have limited our discussion mainly to linear expressions and equations. This
chapter moves us on to non linear expressions and equations. There will be some new
ideas and properties to learn but much of what we have been doing is the same.

Polynomial Operations
5.1... Rules of Exponents
5.2... Negative Exponents
5.3... Adding and Subtracting Polynomials
5.4... Multiplying Polynomials
5.5... Dividing Polynomials
5.6... Evaluating Expressions
Sample Exam
Sample Exam Solutions

Problems Solved! Chapter 5



Problems ' Chapter 5_Polynomial Operations

Solved = p 1. of Exponents

Before we can learn how to add, subtract, multiply and divide polynomials we need to
understand the rules of exponents. There will be many new rules to remember and you
might feel overwhelmed, but with much practice you will quickly use them effortlessly.
(In this section we will assume all variables are real and exponents are integers.)

2% 2" x> x™
= (2-2-2)(2-2-2-2) or = XX X)X XX X)
- Q? = X?
Product Rule — For any real base b, b"-b" =b""

When multiplying two real numbers with the same base we will simply add exponents.

Multiply: x° - x’
X% x’
= y5*? <33 | Add exponents
= Xn“
A. Multiply
y eyt 3%.3°.37 Qx+1)°2x+1)°
g?»_ gn. 33.35. 37 [;2x+/)3[2x+l)s_
= ;}HL = _33+s+? - (ZX-H)-”.S- <:|
: s = 3" = (zx+ I)? Add exponents only
if the bases are
exactly the same.
Power Rule — For any real base b, (b” )m =p""

When raising an exponent to a power simply multiply the exponents.

(9?3)2 Simplify: (x5)7
= (23)(23) (Xj_)’f

’(07‘3-2)(2.2.2) - Xf*‘i‘ = Multiply exponents
= g€ - xs.S‘

Problems Solved! 5.1-2



Chapter 5_Polynomial Operations

Rules of Exponents

B. Simplify
') L) 6’ .
3z . . , ); Never multtply a
(j ) ( x 3) ( X‘/) (3 base with an
y;.,;, 6 iy _ 33-5 exponent!
= = x©. X -
= \3_36 = X 138 = 3‘5 <:I
Power of a Product Rule — For any real base a and b, (ab)’ = a"b"
When we raise a product to a power we must raise each factor to that power.
3
(2x) Simplify: (xy5)7
= (2xY2x X 2x) (xy;)?
T 222-%X-X
32 : X = X? \/s'? <= Multiply exponents
= XX = yF 35
= x y
C. Simplify
2 2 3
by’ &y) ') x?y’2*f
> 2 3 <
(x*y?) (x3y) (X"/z) (2x*y72%)
= xz'?—yB-l gxé 2z X /V ,0?5‘ le /525'
= qué = X|7 < = 33-)(’0)’,5—?:2:
4 2 3 3 5 2
3y ) () 25y () (-a’s) (~2a0")

(—3x1y3)4(><y’)z

= (‘3)4)(7 12, X ‘/

(-ax*y 1)’ (xy?)’
= (2)’x7y"*- X3yt

(-0 oY (~aav')"

9

L]

1) % (y)

(_I)S aIO bg (_2>zq2 b?

= gl Kroy\g - _gxn.yl\ - —L{Q\Z b\}
(2522’ -3’ (Bwy) (x+2)°)°
- (2st2)" -3%(3xy)? (x+a?y3)L
N A L = -27.3%x2 " >
== ()5t a21-3°x7y Fower oba Qrosuct
— 16592 = -27-9x%y* Does not Afp/y.
= ,.4?1/3x277.
Problems Solved!

51-2




Chapter 5_Polynomial Operations

Rules of Exponents

Power of a Quotient Rule — For any real base a and b= 0,

BE

When raising a quotient to a power we must raise numerator and denominator to that
power. Assume the variables in the denominator are nonzero. If we have zero in the

denominator then the expression is undefined.

(%Y
- (3)(3)Y%)

222

3
Simplify: (iz
y

N—

33 3 X \? _
- 2 s (Y‘) )
e ).
(Y” ye
D. Simplify
—2x° ’ -x* ’ ab? *
3)/2 y3 3c3d?
~2x3|> -x*|*
(Byz) (/3) o )
= (~2)2x6 = (—I)3X6 (Bcid'&)
32)’4 y?
4419 Y
- 4xb L - -l
;—);7 = /;_é 346"'&8 3'(,"’58

Tip: If we raise expressions to an even power then the quantity will be positive. If we >
raise negative expressions to an odd power then the quantity will be negative.

bn

Quotient Rule — For any real base b# 0, I

When dividing two expressions with the same base we subtract exponents. This rule is

basically cancellation in disguise.

8

3
Simplify: L}_
X

3 x*
X3

]-3
3X

3x°

Problems Solved!

51-3




Chapter 5_Polynomial Operations

E. Simplify (Assume all variables are nonzero.)

Rules of Exponents

-2x’y’ 50a’b (2x+1)"°
4x)° 100a°h (2x+1)°
- 3,5
M _ Jo
Hxy= 56008 (2x+1)
3-1_5-2 Sl (zx+1)¥
= Ux*Ty = o
B Z = a = (;zx+:)'
- X* 3 & el
- 2_2 = (ZX-H)
-2x’y ’ 30ab’ ’ 3s°t? ' B 27s°t
16x2y 3abc 25°t 8
-ax3 3 v
( 76 zy) MS gﬁgfz ’
xr Babc Frory
2
= .:.i(__ 213
g - (%t
2 A
- .—L— 6
6“’ = "/Oocosb o ? =3

Zero Exponent Rule — For any real base b+ 0,

When an expression is raised to the zero power it will be equal to 1, unless the base is
zero, zero to the zero power is undefined.

3
K _;1:/

Simplify: (x5 )0

:XD:/

F. Simplify (4Assume all variables are nonzero.)

. 2x%y%2° 0
(~6x7y°) 8675309 [—6]
=57
(-¢x*y?)’° 3675307 ° (222 azj
= / = / _'5?—‘ / <:|

You got to like that!

Problems Solved!

51-2



Problems
Solved

Chapter 5_Polyn0mial Operations
Negative Exponents

The quotient rule can be used to define a new idea in our study of Algebra. It might seem
strange to think of negative exponents but we will run into them. Therefore we need to

L. 2 . 3%,
- Z -

know where they come from and how to work with them.
= 2-3 -1
3 7 37 > =3

1
bl’l

b =

Negative Exponents — For any real base b# 0,

Factors in the numerator with a negative exponents move to the denominator.

Simplify: x°

x3 = ;("s
A. Simplify
yfs 3y (3x)73
-5 - _L_ 3 -2 _ _.L-— = ...l—--
Yy T ys 3x% = = (3x)7 = (axyr 29
The negative
If we are given a factor with a negative exponent in the denominator simply f;f (Z?heon;eaf 5 ;Zf;o
move it to the numerator. We may use the following reasoning to justify this.
! = ._!-_ = i.z —
5= T H T
. 1 n
Negative Exponents — For any real base b# 0, e =b
B. Simplify
3 x71 1
2y y2 Q2x+1)~°
3 . 34’ X~ . pa / (2x+1)°
J;“" a2 y‘l x (gx-;—l)“s— =
1

A common mistake is to multiply the base with the exponent when it is negative. For
— 1 _
=L=1.

example, avoid this mistake 3™ # —6 . The correct solution is 37 v
5.2-1

Problems Solved!



Chapter5 Polynomial Operations Negative Exponents

Another useful property involves a rational expression to a negative exponent.

(35 - ()= 3)

Negative Exponents — For any real base a# 0 and b+ 0, (EJ = (QJ
C. Simplify

(2_xj‘3 (—3a2bJ_]
y2 ct

2 -x \- -
(_)27%-3:(2);_3 aqb (3 (7-_7>"=(:Zx—-)

yb -yt - el -
233 ‘x3 ~3a?b -1)¥x

i
|

>
~SY
X

When simplifying expressions it usually is best to simplify within the parenthesis first
then apply the product and/or the quotient rule.

D. Simplify

(2xy72 3) 3 (_ 5,2573¢° )4 (_ X2y )*3
- ] -3
(2xy?*2%)” (-x?y>z7)
= g-ax-3562-9 (__s_azb-zc.,)‘/ - (_,,)'3)(65—?2'5
. 4L = (-5) 22, = x%2"
3,39

o - pare® -y
- yé b'* _ Xe_zlb" _ szw'

gx>2? - -y - %

2xy’z”! b ~3a’bc ) —xyz B
2 23 ab’c? x5y7123

=5 zij :;Y) - xy2 \|-¥ -y
P (Zes)- ()| | () (#

-3

/ /7"‘}’ C3)%arb” | 7a%” o [ xisr VT x' 2%
2'2_ cb C’é ( ]

- ﬂsxj’)/ ?X/

Problems Solved! 52-2



Chapter5 Polynomial Operations

Scientific Notation

Negative Exponents

Scientific notation is an application of negative exponents. It is used to easily express
very large or very small numbers.

Scientific Notation — Numbers in scientific notation have the form a x10”"
where 1< a <10 and 7 is an integer.

An example of a power of ten might look like, 10° = 1,000,000, so when considering the
number in scientific notation 3.14x10° = 3.14x1,000,000 = 3,140,000. Remember that
we can obtain the same result by moving the decimal over six places to the right and
filling in with the digit 0. Another example might look like, 107 = -1 = —L_-=0.0001,

~ J0* — 10,000

so when considering the number in scientific notation 3.14x10™* = 3.14x.0001
=0.000314. Obtain the same result by moving the decimal over to the left 4 units.

E. Express the number in scientific notation

93,210,000,000

0.0000000718

2,000,000

9.321x10"

7.18x107°

2x10°

Choose the decimal
so that it is between
1 and 10.

Multiplication is commutative, so when multiplying numbers in scientific notation simply
multiply the decimal parts first. Next, multiply the powers of 10 using the product rule.

F. Multiply

(2.187x10™)(1.3x10°°)

(-1.5x107°)(9.81x107'?)

(2x10%)8x107)

(-1.5%103)(9.21x 10°)

(8x10%)(%x10%)

2-18F x 10 )(1.3x 1078 .
( I )( ) = (-1.5)9.81)-16%107'° ﬁ(ﬂ)(?)-/og-lo;‘ Use the product
= (2.87)(13)- 0% 10 ¢ _ iz rule and add
B o "T/4.715 x jo = /b x 10'% | exponents when
= £.943] x 10 s x o PPIE multiplying.
I
G. Divide
(2.187><1012)+(1.2><1076) (2.088><1073)+(9><10710) (2x105)+(8x107)
2 2.083x /o3 2x10°
RNBE X izz TG x jo° g x 107 Use the quotient
/-2 x 10 g rule and subtract
= 1.8225 x (077 C# = .33ax 10737 = .25 %10 exponents when
|.8225 x 10'° = .a3ax /07 = .25 x p7F | IViding
= o x
- 2.32 x 10° = 2.5x%x )02

Problems Solved!

5.2-3



Problems ' Chapter 5_Polynomial Operations
Solved T

Adding and Subtracting Polynomials

Before we begin this section, we must first make a few definitions. Some of the terms
have already been defined but it does not hurt to go over them again. First we must recall

that algebraic expressions such as 5x°,—2a’h, 4xyz and — x are called terms. A term

such as —2a’b has -2 as a coefficient and the variable part isa’b .

Polynomial — Any sum or difference of algebraic terms.

A polynomial with only one term is called a monomial. One with 2 terms is called a
binomial and a 3 term polynomial is called a trinomial. We will not use any other special
names for polynomials with more terms.

-3x* “Zrronormsa L
-2x% + ox binomiat
-3x*+ 2x -5 +rinomn gt

It is common practice to express polynomials in descending order from largest exponent
down to the constant term. The constant term, or the term with no variable part, can be

thought of as the coefficient of the x° term.

Hyx -3 + ax? - 5—X3 Standard Form
_ 3 (descending order)
= =5x+Ax*r4x -3 <33

Degree — The largest exponent of a polynomial with a single variable.

Ix? + 2% -7 Desree 4

Linear |=> &5x-3 De,grea /

x> =Fx* r 20 - | Degree 3

Xx*-7 Desree &

Constant Term | = 1 Dejrec o)

Problems Solved! 5.3-1




Chapter5 Polynomial Operations

Adding and Subtracting Exponents

Adding polynomials requires us to first identify then combine like terms. Remember that
like terms are terms with the exact same variable part.

a@{pp/es + 3a‘pp Jes

2
QX\&

A. Add the polynomials.

+ 3x23 -

5apples
S_xzat

Bx* +2x=5)+(5x> =3x+2)

(8a’b—5ab —Tab*) + (2a*b—Tab +10ab*)

(3x*+ax-5) +(5'xz-3x +2)
= Bx - X -3

(ab -5ab - Fab® )+ ( Ra?b -Fab +10ab*)

=  JOa?’b ~/2ab + 3ab

When subtracting polynomials we must subtract all the terms. In practice, we will
distribute the negative first, actually (-1), then identify and combine like terms.

B. Subtract the polynomials.

(3x* +2x—5)—(5x> =3x+2)

(8a’b—5ab—Tab*)—(2a*b—Tab +10ab*)

P
(3x*+ 2x-5) - (5x*- 3% +:2)

= BX*+2x-5 - 5x*+3x -2
T o Axr+Ex - F

(%a’b -Sab - 7ab?) - (2a*h -Zab +/02b*)
= Fath-Sab ~Fab — Ra*b +7ab- /0o bt

= ba*b +2ab - 17ab”

We certainly may encounter function notation and some new notation, such as,
(ftg)(x)= f(x)x g(x). Inthis case, just add or subtract the given polynomials as we

did in the above examples.

C. For the given functions find f(x) + g(x) and f{x) - g(x).

f(x)=3x*+5x" —2x+5
g(x)=-2x*+3x> -8

f(x)=—x*—-2x+17
g(x)=4x> +3x+1

Lexy + Sy (%)
T (3xM+5%3-2x+5) + (-2xM+3x2-8)

= ¥t +3x2 -2x -3

—F(,q - g(") TR
= (3x”+5’x3—;x+5’) -(-2x1+3x*-38)
= 3x'+ 5x3 ox 4o + Zx7-3¢x2+8

= 5xY +35x3 - 3x2 _2x +/3

'ch) + g(%)

= (-x2-2x+7F)+ (Yx+3x+1)

= 3x* +x + 8

'p(#) - gfx)

Proper notation
reminds us to
distribute.

= XT-2x+F =4y -3x —1
= 5% -5% +4

F(-x*-2x+F) = (4x23x+1) {3

Problems Solved!

53-2




Problems ' Chapter 5_Polynomial Operations
Solved Multiplying Polynomials

The distributive property and the product rule are the keys to multiplication of

polynomials. Remember the product rule,b” - 5™ = b"™ , it says that when we multiply
two numbers with the same base we must add the exponents.

v~ Monomial x Polynomial

Multiply: 2xy(3x>y + 4xy —5xp°)

Multiply the coefficients P e
and add the exponents of ny (3)(2\/ + L/xy -5 y?—)

the variables.

1

3’(23(2’(51) + ‘/x; (ny) "5X}/2(2x)/) < | In practice, we need

not show this step.

1

6x521 + 8xly? - /0x? 3

A. Multiply
(=6x*y*)Bx*y*) 2x(x* +5) —3x7(2x* +4x-7)
(= 6xiy2)( 3x%y ) 2x(x*+s5) = 3x%(2x? + 4x - 7)
= - 18xtye = ax%+/0x = - bx-12x3 £ 21x?
—x(4x° =3x> +2x-1) 2xy* (=5x° +2xy—y?)
—x (4x5-2x3 r2x-1) :Qx)/z(—le—erg -5(2)
= ~4xbr3xYo 274 x = ‘IOX:"}/Z + /—/x"yg - 27)(5"

A common mistake is to distribute when working with multiplication. The distributive
property only applies when addition or subtraction separates the terms.

AT
é('z_-\—x): 12+ 6x &— Drstrigule here

6-(2x) = |14¥x 4&— Do not Distegute
~7(5xpY) —(5x° +5x-1) ~3a’b(2a’ +4b—7b%)
-‘7(5xyq) - (5x*+5%x-1) ~3a°b (247 +4b - 7bY)
- —35)(7.‘/ = -5x*-5xt] T - 6a5h ~132a%b" + 213"

Problems Solved! 5.4-1
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v" Binomial x Polynomial

Multiplying Polynomials

Multiply: (x —3)(x +2)

Distribute the binomial
then distribute again.

AT
(x-3)(x+a)

= x-(x-3) + 2(x-3) {3

X*-3x +ax -6

X*-x - 4

In practice, we need
not show this step.

We can save a step by distributing each term in the binomial individually. Sometimes this
technique is referred to as the FOIL method. (FOIL — Multiply the First, Outer, Inner

then Last terms together.)

B. Multiply
2x-5)(x+2) (Bx+D(x-1) (x+5)(—=x-1)
P
(zx-5)(x+2) (=3x+1)(x-1) (X+5)(-x-1)

&L [T o

= -3x243x +X -/ =X X -5) -5
AxXE 2y -5x -0
. S = 3x*+4Hx -y = —=X*-6x -5
= Ax*-x -/0

When combining like terms, be sure that the variable parts are exactly the same. Go slow

and work in an organized fashion because it is easy to make an error when many terms
are involved. It is good practice to recheck your distributive step.

Multiply: (x —5)(3x* +4x —5)

Multiply the 3 terms in

the trinomial by x and
then -5.

m
(x-5)(3x*+4x-5)
~~

3x3 - HX*- 25 +25

3%% 4 4x*- Sy ~15% 2 -20x +25 {

Notice that there will

be six terms after we
distribute.

(x+ y)(3xy2 —S5xy+ xzy)

(2x -

DBx* —5x +2x% +x-1)

(x+y)(3xy* -5Sxy +x23)

= ,t,xlyz_ -

(2x-1)(3x%-5%3 + axZex-1)
= BXyE -5xy # X3+ Bxy® -Sxy? #xTy® .

6x%-10x" +yx? + ax*- 2x
Sxiy +x%y +-3x>/3 ~Sxy*

= bx5-y2xY + 9x3

~ 3xH +5‘x3—;2x7-_ X + |

-3x + /[

Problems Solved!
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Multiplying Polynomials

(x—2y)°

(x+2)°

L

1]

(x-2y)® = (x-24)(x-29)(x~24)
(x—zy)(xz—;lxg -,ﬂxa +‘/52)

= (x—ag)(x“#xa *'452‘)

= X3*‘lng +L/>tyz - 2"23‘ +‘z§'><71 '%13

(x+a)” = (x+2)(x+a)(x+2)

= (x+2)(X*+2x+2%x +4)

= (X+2)(x*+4x +4)

= XPrxZaly + Ix 8% 8

x3 - éng * /ZXyL - 833 - X3 +6x* +12% 43 | Caution:

v" Trinomial x Polynomial

(x+2)° #x’ +2°

Multiply: (2x* —3x+5)(x*> +5x—1)

Distribute each — (ﬂxz—3x+5)()(z+5><"1)

term then combine

like terms. = Ix7 +10x%-2x* ~Bx3 152+ 3x +5%x% +25¢ -5 T::'

= axY + Fx3 ~jgxr +28x -5

Note that there are

nine terms here.

The following problem is one that we will have to be able to do before moving on to
Intermediate Algebra. These are tedious, time consuming and often worked incorrectly.

Use caution because (2x —1)* # (2x)* —1*. Take your time and work slowly.

Multiply: (2x-1)*

\u

)]

(2x-1)"
= (QX”/YZX'I)(zx—/XZx—;) P— Use the fact that all
(Ax%-2x - 2x f/)(//xz~2x—,?x,,,)
CAXE s #1)(x%- 9/x 1)

16X ~ Jbx 3+ Yx? = /6xZ#/6x2 -4 + 0% —4fx + /[
= Jox¥ -3ax% + 29x2 ~3x + /]

the binomials are the
same.

Function Notation for multiplication looks like (/- g)(x) = f(x)- g(x).

C. Given the functions f'and g find f(x)'g(x)

= (-bx-1)(3x%)

= _‘gx3_3xz.

S(x)=-6x-1 fx)=x*-x-3 F(x) =5x+2x

g(x) =3x g(x)=9x+1 g(x) =—8x’
Lexy-gex)

-P(x)-gcx) - (XZ%x-B)(QxH) -C(x)~36x)

= Ix%-9x . g3x+x2x-3
= Ix%-Bx*-2%¢-3

= (5X1+ﬂx)('3x7)

~4ox?- s6x3

Problems Solved!
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Multiplying Polynomials

Special Products will simplify things if we memorize them. These are special because
we use them often.

Multiply: (a + b)(a —b)

Carb)a-b)

= at-ab+ba - b

e

a*~ ab +rald -

Multiplication is
commutative, ab = ba.

- O_'L _'_bl-

This special product is often called difference of squares. Notice that the middle terms

cancel because one term will always be positive and the other will be negative.

(a+b)a—-b)=a’-b*

Multiply: (a + b)*

Multiply: (a —b)®

Ca+bXa+b)
= o*+ab+ ba + b2

a* +ab+ab +p?

o + Rab + b*

(a-b)a-~b)

a*-ab -ba + b

]

a*-ab% -ab +b”

a* - 2ab +bh*

i}

(a+b)’ =a* +2ab+b’

(a—b)* =a* —2ab+b*

Tip: We may use these formulas as templates to save us a step when we identify
problems as special products. It is a good idea to memorize them.

D. Multiply

\‘I/

-

Here a = 5x

(2x -3)? Gx+D(Bx-1)
(2x-3)* (5x+1)(5x-1)
Herea=2x |=) = (JX)Z‘J(JXXB)'*(B)I = (5x) - (1) &=
andb=3|. = Ay - gy +g = 25x% - | andb|=l.
(=x+5)* (x+7)(x—-17)
(-x+5)* (X+2)(x-2)
= (-x)+2Cx)5) +(5)* = (X))~ (7)°
= X*-/0x + 35 = X*-47
Problems Solved!
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Problems ' Chapter 5_Polynomial Operations
Solved iy

Dividing Polynomials

In this section we will learn how to divide polynomials. Students find this to be one of the
more difficult topics in Elementary Algebra. Plan on spending some extra time reviewing
the techniques and solutions presented here. (Assume all variables that appear in a
denominator are nonzero.)

v" Dividing by a Monomial

When dividing we will be using the quotient rule, o =b"", which says that when

dividing two numbers with the same base we must subtract exponents.

Divide: (25x*y* —15x°y° +10x°y*) +5y°x?

First, break up the
fraction using the
common denominator.

= 0175')(”,\/2 '/5’X31y3+/0u22(2
5xty2 7

- ﬁfxqzzm /g,(3;:3+ /ugzzxz.

Sxiy? Sxtyt Sxigt <& | Then cancel each

term.

- 5'x2—3xy + 2

In fact, we are using the property for adding fractions with a common denominator in
reverse, £+ £ =« By breaking up the fraction we could then simply cancel.

A. Divide
425°)5 7" 27x> —30x% + 5x 8x* +2x” —16x% +32x
6xyz’ —5x 2x
22x°-30x2+5x Y 3 2
Jaxty5a" py X +,,’2x2;/(>x + 32X
6x3yz® 2
- a3 _ 3ox® | sx - Bx¥, Ax3_ fexF  Zax
= 7,(3‘3),5—'2"”" —Sx -5x -Sx T Tzx ex 2x ex
- ?Xs‘ 4/24 — 3 2
J = —dEy? 4 gy — = 4x34 x%-Fx 1+ /6

A common mistake would be to cancel denominator with only one of the terms. We are

dividing the entire expression in the numerator so every term must be cancelled with the
denominator.

Problems Solved! 5.5-1
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Dividing Polynomials

—3a"b7 +9a4*b°® —a*b* + a’b?

16m*n® —12m°n® + 40m*n* — 20mn*

—a*b? 4mn’
— 3a"b’ +902 8 -a’bh*+ &%h® /6m*n® = [2mbn® + Yom?n" - Fomn*
- ot “mn 2
- - 3a' & ‘?oﬁbé _ a'h* | b* _ 1ew'® _ 12mbnt 4 Yomn  Lomn?
—or o -afb-  -alb*  -atb* Ymn? Hmn? Ymn® Ymn*

32a3b% - 9abb’+ a* - /

= NmPn ~ Zmia 2 1o0mn? - 5

v" Dividing by a Polynomial

Dividing by a non-monomial requires us to use polynomial long division. The good
news is that the steps are basically the same as the regular long division algorithm we are

already used to. We need long division to divide (x* +3x* —8x—4) +(x-2).

@

x—a) X%+ 3x2-%x -4

Remember that you want to
match the leading term exactly,
later we will subtract.

Xl

X—ﬂ) X%+ 3x2 gy ~4f
x3-ax?

Step 3: Subtract.
Remember to distribute the

e

Step 1: Match the leading term.
M(x)= x> ... the answer here is x°

2z

X
X-2 ) X%+ 3x*- gx -y

Step 2: Distribute.
X (x=2)=x" -2x7

—

2

X
X-& )x3+3x?-3x—q

—> -~(x3*ax*) |
—(—————) v Step 4: Repeat.

negative which changes the signs.

Problems Solved!

5x*~gx -4

Start at step 1 and match
the leading term again.

Divide: (x* +3x* —8x—4)+(x—2)

X*+5x +a &

This is the answer.

x—a)—x?+3x?-gx-q
-(x3-2x?)
Sx*-8x -4
-(5x*~/0x)
R
~-(Rx ~4)
o <=

The remainder is
zero.
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Dividing Polynomials

Division does not always work out so evenly, sometimes we will have a remainder.

Divide:

3x° —13x* +7x+1
3x—1

x> - 4x + |

3xX-)

When left with a remainder,

ﬁx3—/3xz+ Fx+
- (2% - x*)

—-12x+ Fx +}

simply add to the answer a - (’ 12X +4x )
fraction with the remainder as the _—
numerator and divisor as the 3x+1
denominator. _(3)( -1)
) {1 | Remainder
Ans! - x2_ 2
X =4y + | + o
B. Divide
—10x* +19x+15 —4x* +19x—26
Sx+3 x-3
- AX +5 -4x + 7
5x*3)-/0x"+qu +15 X—?)-“’/XZ-HC{)(—JM:
-(10x* - 6x) ~(-4x* +12x)
&5x +15 Fx-26
- (25X +15) -(Fx-21)
(@) -5
, - . S
/4”5 - D‘ZX+5 Ans. -~ —/—/x +7—K—:3

2xt = T7x> +7x* =5x+6
x—2

5x* —11x° +7x* =16x+5
Sx—1

Ax3-3x* £ X -3
X‘gjoq"‘{‘?x3+7xz—5xr(,

X>-2x*ex -3
5%~ \Y5x"rl!x3+ Ix*-1bx +5

~(£2x‘/-—l/x3) -(5xH - x3)
-3x%+ Pxtogxw+l ~]OX?+ Px 2 Vbx+5
- (=33 +6x?) “(reran)
e c Ex*-/bx +S5
_(xz:;:)+ —(5XZ“X)

-I15x +5
-3x+6 ~(-15x +3)

"(‘3)( "”6) 2
© 3 2
Ans. = x> 2 - .
Ans: = AIx%-3x*+x-3 ! X=X -3 27

Problems Solved! 5.5-3
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Dividing Polynomials

Some of the polynomials that we will be dividing will be missing terms. In other words,
not all the exponents will be there. When first learning, it really is best to use
placeholders and include the missing terms using zero as coefficients.

.., 2x°—10
Divide: —
x—2
Ax* +4x + 8
X—;Z) ax2+ 0x2+0x - 10 = | Use placeholders.
- (2%~ 4x?)
Hx* + ox— 10
- (4x* -8x)
fx -10
-(8x-16)
6
Ans: Ax2+Yy¥g +
X-2
C. Divide
x’ =27 x*=5x-3
x—3 x—2
XZ+3x+C1 x2~+a'zx.., ‘
X-3) X>rox*+ Ox -a? X-él) X*+ox*-5x -3
-(x3- 3x2) -(x% - ax?)
3x* +ox-27 RX*-5¢ -3
-(2x* ~9x) - (2x*-4x)
9x-a7 _(:i;;};)
-(9x -2%)
S ~5
[
! z 5"
Answeld: X*+3x+9 Ans: y +:—?x—/*x—_§
x* —10,000 Do 41 = Doy — o
x—10 2x—1
x>+ 10x% + 100X _+ y000 2
X-to X”+ox3+oxz+0x—/o,ooo x_— ! ]
-(X”-—/0x3) a”tx-l) ﬂx"-x3+oxz—,;lx+!
Ty T ot -(ax"-x3) :
/OX2+0X "+0X~/gooo .
-(/Dx3—/oox“) O N4
/00X T+ OX — /5,000 —2x + 1
~ (100x* -~ yo00x) ~(~2zx +1)
/000X —/(C, 000 o
-(1000x - 40,000)
[2) ans:  x°—]
ANs: X% 10x% 4 j00% + 000

Problems Solved!
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Dividing Polynomials

Polynomial long division takes some practice to master. Be patient, do lots of problems

and soon you will find them to be enjoyable.

D. Divide
4x° —x* —4x> +x* +12x -3 2xt =5x° +7x* —7x+5
4x-1 2x° —x+3
z
X' - x* +3 . X —x +1 .
Hx =1 ) AXS- X4~ diPex? +12x- 3 2xtox +3) AX- S04 T _axrs
- (Hx*-xY) - (&% - x7F +3x2)
O -4x3+x24+12x-3 —YxP e gx*- Rxt+5
‘(" L/X3+xz) —(“/)(3 "QXL#SX)
O+12x-3 Zx*~x +5
(i2x-3) (&X' -x +2)
0 2 <
ans:  x9-x%*4+3 Anst  X°-Ax #/ * xixrs

X’ —4x’y+7xy? —4y°

a* +4a’b+a’b* +3a’b+12ab* +3b°

xX—y a® +3b
X° - 3xy + Ay™> ol + Hab + -
2 z 3
X=y ) X -6’X0”( + ?‘Xy2 "‘/73 cxz+3b) o +4a3h ¥ a*bT 4 3ot +12ab" + 3
_(X3,x2 ) —(Q"‘ "'342}3)
d
..3ng +;.Xy?-__ 4, 3 Ha3b + atb* +(2ab>+ 3};3
32+ - (dah 208
I atb® +3b°
_(‘f yz‘L{y —(C*z b + 35)
*y*=1y3) 5
o

—7a* +4a° —a? —4a+8

To check your answers multiply
the quotient by the divisor to see

a’ -1 that we get the dividend.
-Fa" +ha - % k(’"?ﬁl"‘qﬂb_?)
aZ- | >“’/"of‘+‘/a3—az—qa+8 @-D)EFa +4a3~ a* - fa+ )
AR Q}@ D
‘/6!3—'30,2-1-/(14'3
I3
(4a ~1a) Check! (a®-1X=Fa?+sfa~5)
-8a2 +9 = '7aq4'//cz3~3a2+7a2~§/4 ‘g
,_(..56{7- 4—8) = q 3 2
= = Fal Y ~at -da+T v

Problems Solved!
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Solved .

Evaluating Expressions

Evaluating expressions involves replacing the variable with the appropriate numerical
value. In other words, plug in the values and use the order of operations to calculate the

answer.

Evaluate: 2xy(3x°y + 4xy —5xy%)
when x=-1and y=2

Avoid order of operation
errors by placing a blank
parenthesis wherever we
see a variable then plug in.

Ay /szy + dxy - 5‘xy2)

2 xXHY(30 Yy +4cx V-5 x )‘)<:'

20-1)(2) (3¢1%(2) + 4(-)(2) -5 (1)(2)*)

We do not need to show
this step.

= -4 ( 6 - 7 -+ 20)
= -4 ( 18)
= -72
A. Evaluate
3x° +2x -7 x’y? -2xy+4 x> —y* when
when x =-3 when x=2 and y=-1 x=-land y=-2
3x*+2x - 7
2 X2y?-axy + x*-y?
3(-3)+a(-3)- 7 (L)z);,)z g{y(;j+y ( )1}/( )
-1) -202)(- 1) (-2
=39 -6-% . ! ’
3 + = —
= 23-¢-7 4 o+ 4y | =4
= Jz = -
—4x* +2x—1 18a°hc? x2 =100
- e ——— when a=1, ——
x—1 —2abc x—10
when x =3 b=-2 and ¢ =-3 when x =10
x*-/j00
X-/]o

~4Hxr+2x-1
X1
= Y (3)*r2(3)-/
(3)-1

2

~q(1)%-3)
3/ = a7

- —36+4-| _ -3
-2

(r0)*-/00

J/O =10
= f00=/0 _ D
70— /0 =4
umpe//'neJ .

Tip: Simplifying expressions first saves steps when evaluating and the results will be the

same.

Problems Solved!
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Evaluating Expressions

—x(4x’ =3x’ +2x-1)
when x =0

2xy*(=5x° +2xy — y*)
when x=4and y=0
—x (4x5- 3x%+2x — /)

i

- (01 (4co) - 3co+2(0) - 1) 2)0) (-5Y + a04)o) - (0)*)
o (-1) = o(-s0)
(@]

QX)’Z (" 5x2 2xy —/?’)

o

We can use function notation to evaluate. Do not let the notation get in the way of your
ability to solve these. The idea is the same, just plug in the appropriate values.
B. Evaluate

4 2 2
S(x)= xz—x” g2(x) (x=h) =5 h(x) = 4x* —10x* -8
L =i find A(0)
find f(-2) find g(-1)
H_y2,. 2 .
.p(x) = 2(_?’%'71'—_’ _ (X-h)-5"
" 2 JI = Txn heo = 4 x% - /0x*- %
f= (-2)'-(-2)"+ 7 ) = (oh)ios ,
T §en = v hto) = 4(0)"- o(0) -5
_ I +2nh +h?*-5
164 +F - R = 0o-0-%8
s = hEP+Ih -4 = -8
= ,_/i ~/~h
s
Often we will run into problems where the graph is given instead of the algebraic
equation. In this case we must read the graph.

C. Given the graph of the function
Find f(-2)

Find /(2)

L—T
Y
<

Answer: f(-2)=4

Answer: f(2)=-3

Problems Solved!
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Evaluating Expressions

Find (0)

Find f(3)

/s

/-

/

Answer: f(0)=-1

Answer: f(3)=0

D. Given the graph of the function

Find the x-values where f(x) =4

Find the x-values where f(x) =2

Recall that with

function notation
y=f(x). \\

IR

/ | \

Answers: x=-2and x=0

Answers: x=-3andx=6

Find the x-value where f(x)=1

Find the x-value where f(x)=0

/

\ 4

Answer; x =2

Answer: x =3

Problems Solved!
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E. Typical Word Problems

A projectile is fired from the ground with an initial velocity of 64 feet per second. The
height of the projectile in feet after ¢ seconds is given by the function A(f) = —16t> + 64t
with the following graph.

a. Use the graph to determine how long it takes to reach
the maximum height.

b. How long will it take to hit the ground?

c. What times will the projectile be at 60ft?

c. Use the function A(f) = —16t> + 64¢ to

determine the height of the projectile
atz=1 sec.

t = & sec.
t = 4sec. ) / \
t=1-5sec and t= 25 sec. "0/ \
hWit)= —16t*+ 64/¢

h() = =1600)* + ¢4¢1) ! ’ ' § i
= b +6Y

= g

. 6 o R

At ¢21 sec. 4l \'\e\jh‘} o 49 fi.

The function v(r) = %72'}’3 gives the volume of a sphere given its radius ». Use the function

to calculate the volume of a sphere of radius 6 centimeters. Use 7 =3.14 as an
approximation for pi.

“vir) = %77"3

vee) = H(z.m)k)’

_ S(374)(218)
3

= P04.32
7’& (/Olumé. 1s abauJ’ P04 3 2 cm3

Problems Solved! 5.6-4
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A projectile is fired upwards from the roof of a 256 ft building with an initial velocity of
96 ft per second. The height of the projectile in feet after t seconds is given by

h(t) = —16t> + 96t + 256 .

a. How long does it take to a maximum height?

b. What is the maximum height?

c. How long does it take for the projectile to hit the ground?

d. Use the function to determine the height after 6 seconds.

A. 1= 3sec " dERh
b. h(z)=+00F¢t nv
C. ¢ =% sec j“
3. W(t)= —J6t* +96¢ +a5¢ o
hie) = ~/6(6) +q6(e) +ase “
= -5%6 + 576 +a56 00
= 256 ¢ 50

IR NI 5

The height of a box is 2 less than twice its length, and the length is 2 more than its width.
Express the volume in terms of length.

Let w= Hae wioft O’F He box.
K= w+a Fle /erljﬂ» of J{\e box = w=42-2
h = 28-2 St hesht of He box

%/h»vé = Z W i
AN
= L (Ll-2)(ze-2)
= (£*-24)(54-2)
= L3-8~ Y0% + YU
A3 -60% + 4.0 g

Problems Solved! 5.6-5
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Sample Exam

Please answer all the questions and show work where appropriate.

10.

Simplify: ( i;i js
Simplify: Gxy~zH)7

Given f(x)=-3x"+2x-9 find f(-2).

Add:  (Bx* +2x-9)+(=5x* =Tx+7)
Subtract: (=5x% =3x+4)—(2x* —=3x-5)
Multiply: —2x°(3x” +2x% = 5x+1)
Multiply: (2x-3)°

20x® +18x° —4x°
2x°

Divide:

3x* +4x° —13x7 +9x+3
3x-2

Divide:

A projectile is fired from the top of an 80 ft building with an initial velocity of 64
feet per second. The height of the projectile, in feet, after ¢ seconds is given by the

function A(t) = —16¢> + 64t + 80 graphed here. NE
a. Use the graph to determine how long it takes to
reach the maximum height. 1/ A\
b. How long will it take to hit the ground? %
c. What is the height of the projectile after 4 /é0 \\
seconds? 40 \
0 \




Chapter 5_ Polynomial Operations
Sample Exam Answers

e A

©

10.

8x’
27y°
5
125x°z"
-25
—2x* —5x-2
—7x*+9

—6x° —4x* +10x° = 2x°
8x® —36x? +54x—27
10x* +9x2 =2

x> +2x% =3x+1+

3x-2

a. t=2 seconds
b. ¢t=5 seconds
c. h(4)=280 feet



Problems

Chapter 5_ Polynomial Operations

Solved - gumple Exam Solutions
3 0 2
N O o L Given f(x)=-3x"+2x-9
Slmpllfy:(3y2j Simplify: (Sxy~z*)~ find £(_2).
s . (5xy3z)? Pooy= -3x2+2x-9
(?xz) ol = STy fe2y= -3¢ +a62)-7
3
4 4 -y = ~3e —4 -7
= 3¢ 52" = -l =-Y-9
6
'277 = y? = ~25
'25)(32‘1
Add: (3x% +2x = 9) + (=5x*> = Tx+7) Subtract: (=5x* —=3x+4) - (2x* —3x-5)
(-5x*-3x+4) - Ax*-3x-5)
(3x2+8x-9)+ (-5x*-Fx+%) _ .
= -2 5% -2 S ~5xT-3x+Y ~2x2+3x +5
— - X —_ —_—
X = =Fx*+9
Multiply: — 2x* (3x” +2x*> —5x +1) Multiply: (2x-3)°
(Zx—3)3
*Jxm/) = (2x-3X2x-3)(2x-3)
= —bxT~ 4x¥ + J0x% - 2x? = (dx?-6x-Cx +9X2x-3)
= (‘1’)(z ~12x +9)(2x-3)
= FxP-12x% - 24X+ Fbx +18x -27
= Fx® - 36x? + 54x ~ 27
6 5 4.3 4 3 17242
Divide: 20x +l8)3c 4x Divide: 3x" +4x” —13x" +9x+3
2x 3x-2
. X% L ax? -3x + |t 5
§_ 4.3 —
20x ;:fx 7% 3x -2 | 3x4 - 4x3 13x2 + 95 +3
—(3xY - ax?)
= &O;c" - 12'8’3:,,5‘__ ___.;’x; 6> — 13x2
HAx x X ~(6x? - 4x2)
= 0% + 9x* ~ 2 S Ix* rqy
"("7)(2‘ 1—6)()
3x + 3
—-(3x-2)
5
Problems Solved!




Chapter 5 Polynomial Operations Sample Exam Solutions

A projectile is fired from the top of an 80 ft building with an initial velocity of 64 feet per
second. The height of the projectile in feet after t seconds is given by the function

h(t) = —16¢* + 64t + 80 with the following graph.

a. Use the graph to determine how long it takes to reach
the maximum height.

b. How long will it take to hit the ground? ol
c. What is the height of the projectile after 4 seconds? |2
06 / \
A» t = 2 sec 80
= A \
B. t=5sec 7 \
c. hit)= -16t* + ¢4t +30 4“ \
o \
hWeqd) = ~16CH) +64(4) +%0 ’ \
= _,_/6,’6 4_25-6.*_90 0 1 2 3 4

"

~A56 v+ 256 +F0
= %o {¢

Problems Solved! 2
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The next step up from linear equations is quadratic equations. This entire chapter leads to
solving quadratic equations, ax” + bx + ¢ = 0, and their applications. But before we can
do this we must learn how to factor. We have spent much time multiplying polynomials
using the distributive property, now we will need to learn how to undo this operation or
factor. The factoring step will be the key step in many of the techniques that we will

learn in our study of Algebra.
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Problems ' Chapter 6_Factoring and Quadratic Equations

Solved GCF and Factoring by Grouping

Factoring is one of the more important skills that we will learn in Beginning Algebra.
The idea is to work the distributive property in reverse. The goal is to write polynomials
as products of simpler polynomials.

GCF — The Greatest Common Factor of a polynomial must be a factor of each term.

To decide what the GCF is, look for the largest factor that divides into all the terms. In
other words, what common term will divide into all the given terms evenly?

Find the GCF: 27x%y°z* , 3x*y’z

,9x°y

Answer: 3x’y

Notice that 3 is the GCF of
the coefficients.

In the above example, the variable z is not common to all the terms so it is not included in
the GCF. Use the smallest exponent for the common variables x and y.

A. Identify the GCF

10x*y* , 25x°y" , Sxp°

49ab* |, Tab , a*b*

4x(x—5) , 8x’(x=5)

Answer: Sxy*

Answer: ab

Answer: 4x(x—5)°

The GCF will be used when we are asked to factor. Once we identify the GCF of all the
terms in a polynomial we will write a blank parenthesis, then after deciding what will be

left by dividing we will fill in the

blanks.

Factor: 6x*y” +9x°y’° —3xp*

— = 3)(}/"(

Identify the GCF éxllyl_,_qxz)/z_;x),‘/

= 3xY1(2x3+ 3)()/ —/‘) e

)

Divide each term |

Check by using the
distributive property to
multiply the polynomials.

m
cheek! Bxy? (ﬁx3+31y ‘y")
= équz +qxzy5_sxyq

The check is not really necessary but it is good practice to at least check the factoring

mentally.

Problems Solved!

6.1-1
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B. Factor the GCF out of the expression.

GCF and Factoring by Grouping

7x* —14

5x* —25x-5

4x*y* +6x°y +8xp* —2xy

=7(x*-2)

=5(x*=5x-1)

=2xy(2xy+3x+4y-1)

Tip: Be careful to use a 1 when the entire term factors out. A common error is to leave it
blank. This is where a mental check is important. Be sure that if we were to distribute we
would get back to the original expression.

\\I/

—5x° —15x = 5x°

—494°b +7b°

—27m*n® —9m’n’

=-5x*(x’ +3x+1)

~7b(7a> —b°)

=-9m’n°(3+n’)

S5x(4x—-1)—(4x-1)

3x(x+2)-5(x+2)

12xy(3x —4)° —4x>y*(3x —4)*

= (4x-1)(5x—1)

= (x+2)3x-5)

= 4xy(3x—4)’ 3 - xp> (Bx - 4)]

All of the above problems require only one step. The hard part is to identify the GCF.
Here is the check for the last solved problem.

z(3:(—1/):’

= lzxy (3x-4)° - ‘/Xzy-’(ax—#)q

v’ Factoring 4 Term Polynomials

Now we will use the idea of factoring out the GCF in a technique called factoring by

grouping for four term polynomials. The steps are as follows.

second two terms then

GCF of each grouping.

Step 1: Group the first and

identify and factor out the

Factor: 6x” +9x—8xy—12y

A —
Oheo\i: ( 2x *i)(,.w_?”‘}f’y)

6x2—‘5x5 *?""Z—‘é
= 6x* +9x *5'X)/ —/9’25(

= 3x( )
= 3x(2x+3)

= (2xr3)(

= (2x+3}(3x—4y)

—>  6x*+ Ix -~ 3Bxy - 12y
_43(
_.;4%(2)( +5) <

D

)

out as a GCF.

Step 2: If the binomials
are the same, factor it

Problems Solved!

6.1-2
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C. Factor by grouping.

GCF and Factoring by Grouping

2x2 +6x—x-3

10x? +5x+4x+2

2a* —2ab—ab* +b°

Ax*+6x -x-3
= £X(x+3)—(x+3)
= (x+3)(2x-/)

= (zx+1)(5x+2)

/Ox* +5x +4x +&
= 5x (ax+1) + g(2x+1)

Ha? - Zab - ab® + b>
= Za(a-b)-b"(a-b)
= (4-’0)[574'):’)

xP—x+x-1

x* —xy +2xy —2y°

3a’ +ab® —3ab-b’

X2 x +x -]
= X (X-1) + (x=1)

= (x=1)(x+71)

= "(x’)’)*é?g(x——y)

x*- Xy + dxy -07/2

(X-yXx+3g)

3a% + ab® - 3ab -b°
= @ (Ba—i'b”) = \3(3a+b7’)
= (3a+b*Xa-b)

Sometimes we will encounter 4 term polynomials where factoring by grouping does not
seem to work because the terms are in a different order. When factoring by grouping and
the binomials are not exactly the same try again with the terms in a different order.

For example, try to factor ab —2a’b+a’ —2b’ by grouping.

ab - 2atbh + &2 - 2b
ab()-2a) + (a3-2v")

= =

Dead end, the binomials are not
the same so there is no GCF.

&« ag—‘éazb

I}

A

a*(a-ab) + b(o-2b)
(a-z2b)(at+b)

+ab ~2b* <

Rearrange the terms
and we can factor
this polynomial.

Gy -t —xly

3 3 3.3
m—-n +mn —1

XB_’_yz_xyz_xzy
x>~ xy? -x*y +y?

n

[}

W

(x=y2)(x-y)

X (x*=y*) =y (x*-y?)

- 2%+ mnd-

i

mn®- =% + m3-
n2(m*-1) + (m>-1)

(m3*=1)(=%+1)

]

il

\

1

(Rx3- /)(ﬁy-”/é)

Problems Solved!

6.1-3

16x°y° +16-8y° —32x°

/6x%y7 #7¢ —573-3;)(3
/6x5)/3 - 8'/3 -32x% +/¢
By(ax®-1) -16(ax%-1)
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Factoring Trinomials

In this section we will factor trinomials, or polynomials with three terms. Students find this
difficult at first but after a while, and with some practice, we will see that factoring these
will become routine. If a trinomial factors, then it will factor into two binomials.

Factor: x> +7x+12

Step 1: Factor the first term
ﬁrst(x2 =X-X )
[

Step 2. Factor the last term,
choose the factors that add or
subtract to obtain the middle term.

I::}:(X
= = (x 3)(x 4)
G

X*+Fx +12

Xx )

+3X
+Hfx
—
F

0= = (x+3)x+4)

/IR =/-/2
=26

-

Step 4: Check your answer.

Check !
(X +3)( X+4)

= X*+Yx +3x+12

= xT+ Fx 412

]

Step 3: Determine the signs (T ) by multiplying
the inner and outer terms and adding or
subtracting them to obtain the middle term.

\\/ /

Tip: Rather than trying all possible combinations of the factors that make up the last term -
spend some time looking at the factors before starting step 2. Look for combinations that
will produce the middle term. Here is the thought process in choosing 3 and 4 in step two
above:

“Can I add or subtract 1 and 12 to obtain 7?” — NO /2 =172

“Can I add or subtract 2 and 6 to obtain 7? — NO =2.6

“Can | add or subtract 3 and 4 to obtain 7? — YES - @
A. Factor the trinomials.

x> +8x—20 x° —11x—42 x° +26x+25

zo=1-2e 42=1-4z
X2+9x ~20 X*-~1x - 42 =22 X% +2bx +as
4 =45 || . =
= (X - @YX+ 10) F(Xﬂgxw“ z) e = (x +1)x +25)
&4 N S

+10X%
ZX

In practice, this is all we
need to show for our work.

This process, sometimes called guess and check, for factoring allows us to skip some
steps on the check. The biggest problem occurs when the signs are improperly chosen.
With this in mind, we can save some time by only checking the sign of the last term.
Also, since multiplication is commutative order does not matter, in other words
(x+D(x+25)=(x+25)(x+1)

Problems Solved!

6.2-1



Chapter 6_Factoring and Quadratic Equations Factoring Trinomials

x> —18x + 81 x*+2xy + y* a® —10ab —56b°
2 2
X*-18x + 8 XoHdxy+y 2 ) 2 i
:(X qXX 9> =(’( L)\C‘X y) =?a_-/l-]0:%:\' 5/-'?:; o
-3 +xy =73
L’Z)’(y W}! +iab = 1-56
T = e
= (X%-9)4-9) = (x+y)x+y) = ¢ poas)
= (X-9)* = (xry)* a+46)(a-/4b)

If the trinomial has a GCF we should factor that out first. In fact, we could still factor it if
we did not factor out the GCF first, but the process is greatly simplified if we do this first.

B. Factor the trinomial.
3x* +39x—90

3x% + 39x - Y0 30z 130

.

= 3(x +/3x—30) =370
=356

—2x%* +26x +28 —x*+5x+6

-2x%+26x +38
=-2(x*~13x ~ /14)

-X2 +5x +6
= =1 (x*-5x-¢)

=3(x - 2)x ~1s) =-a(x + 1 Yx M)

= —(x +1 XX = 6)
2x° +44x* +144x° -3x’y® +18xy* — 24y’ 5x —65x” +60x
Ax? + 44x Y + 1yyx® 72: 172 —3x7'}/"+/3x)/2 -y ? 5x%- 65x* + b0x
= 36
= 2x3(x* +aax +73) -_—.7;-2-/ =‘3/2(x2—6x+7) = 5x(x*-/3x #/2)
= ax?(x + 4 )x +18) =12 7—3/2()(_4/}/)(_5/) =5x(x — 1) % - 12)
=89
x’y* +6xp+5 x* —6xy+9y° a’b* +20ab +100
Xzy1+—éxy 5 xz—éx)/q»?yz a*b® + 20ab + r00
-—'(*7/ +5“Xxy +I) =(X'3)IXX—3)/) :(ab -/—/O,Zab /-/0)
We can see that there are

two ways to obtain a middle
term with variable part Xy

Take care to do the check. Most of the problems that we will encounter factor nicely but
be sure to watch out for something like this x> — 5x — 6 # (x — 2)(x — 3) . The middle term
works but the last term does not(-2)(-3) =+6.

Problems Solved! 6.2-2
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So far we have looked at trinomials with leading coefficients of 1. Now we will see how
the process is changed when the leading coefficients are something other than 1.

Factor: 6x*> —11x—10

Step 1: Look at the factors .
of the first and last terms. —> L* @ oy ‘0

| ‘@

2 _ -
Step 2: Choose the factors where the éx fIx -0
multiples add to the middle term. —> = (&x 5'X3x o’l)
~_*
N
+4x

=i
Step 4: Check your answer. In this

case (-5)(2) = -10.

— - (Zx—é‘)(zx-f-g)

Step 3: Determine the signs (T ) by multiplying
the inner and outer terms and adding or
subtracting them to obtain the middle term.

In this example the factors {2, 3} and {2, 5} can be multiplied in such a way, 3-5=15
and 2-2 =4, to obtain —11, the coefficient of the middle term. As we can see there are
many more combinations to consider when the leading coefficient is not 1. These take
time but become routine with practice.

C. Factor the trinomial.

10=1-10 6=/6

IOX:+ Mx — &
(2x  3)5x 2)
N

W

- yx

e,

]

(2x +3)X5x-2)

lz’;l;.z(_' {@
€D
12x% 4+ 1Z2x -5

= (3x 5)X4x 1)
N

_Bx

= (3x+5)4x~1)

2x*+9x -5 5x%—28x—-12 7x? —46x —21
Ax%+ Ix -5 Sx*- 28x —12 23k Fxt-4gx -2/
=(,7x—:Xx +5) = (5x+2)x - ¢) g = (#x+3Yx - 7)
10x>+11x-6 12x> +17x-5 6x> —17x-28

6x* -1 Fx ~28

=(6x ?)x 4)

N

- aYx

= (bx+F)x-y)

Problems Solved!

6.2-3
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Solved . actoring Binomials

Here we will be factoring special binomials. We have seen some of the formulas in a
previous section but we will be using them in a different manner here. These formulas
will be used as a template for factoring.

a’ —b*> =(a+b)a-b) - Difference of Squares
a®+b*> does not factor - Sum of Squares
a’—b* =(a-b)a*+ab+b*) - Difference of Cubes
a’+b’ =(a+b)a*—ab+b*) - Sum of Cubes

The idea is to identify the a and the b then plug in to the formulas above.

| 4952 — 64y°
Step 1. Identify the special

binomial. i
| m— él_{yz go nefd to check but it
oesn’t hurt.

Step 2: Identify the a and = = (#x)*- (g)’)z
the b in the formula. = (Fxr3y)Fx-%y) Check: (7x +8y)(Fx-5y)
= HTX2 - Sbxg + SExy ~64 2

Step 3: Plug into the formula.

= 49 ~ 65/y =
The same steps can be used for the sum and difference of cubes formula.
27x -8y’
273 - 8}/3 Difference of cubes

= (3x)’- (2yY

= (3X”ﬂa)((3>07'+ (3xXay) +(z(y)‘) Check: (3)(-23)(9)(" +éxy +z/yt)

= (3x “95()(%("4- 6x)/ +/~/)/Z) = J7%> + I?x’y +IZ)CY7' -l?xzy -I-leyz -?)/g

= 3¥X3 = 3’}13

At this point it is nice to review the perfect cubes that we will be likely to run into when

working problems in this section. 1° =1, 2 =8,3"=27,4°=64, 5 =125, 6’ =216
and 10° =1000. Many times the coefficients will give a clue as to what special binomial
formula is to be used.

Problems Solved! 6.3-1
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A. Factor
Xy’ -1 36m* -9 81x” +°
Xzyi.__‘ Bémz,q glxz_’_yz
=(xy #1)(%y -1) = (bm*3)(6m-3) voes not Fachoe
8x° +1 125x°y* —64z°
SN 185x3y% - ¢4 2%

= (5xy-92)((s39)* + (53 (42) + (42)*)
= [SXy "‘/3’){95X2/z+ 20Xy2 * /622)

= (z:u—l)( (2x)*= (2000 + (‘)z)
= (zx+1)(Yx*- 2x +1)

At this point we will look a bit more closely at the process in which we are factoring sum
of cubes using the formula @’ + b’ = (a +b)(a’ —ab+b?).
a® + 32 :(c\+b)(a"—alo+~b"J

y
M® + 8n? = ()P + (2n)’ = (M ran) (M- (m)fzn) + 20)?)

= (m+an) (- 2mn +4n?)

Once we identify the a and the b in the formula it really is just a matter of plugging in to
the formula or using it as a template. Most of this is done mentally, so it is sufficient to
present your solution without the above steps.

o &

= (/)’/7+;1n){417?'-2mn +¥712)

Rest assured that with much practice you will be able to jump straight to the answer too.
The first step to this ability, of course, is to memorize the formulas.

1000x° +1

64m’n’ +8

1000x3+ |

= (1ox +1)(100x*- 10x + 1)

64m’n® + 3
= (4mn+;l){lémzn" -Gpn + 4 )

3

216+ y° x +3
A6 + y3 X%+ 3
= (6"’5/)(36‘6‘/ ‘\"y?') does not frcion

= (‘3+é)(g"’63+3é)

(3 is et o cube )

Problems Solved!

6.3-2
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Factoring Binomials

As we have seen before, we will often run into polynomials with a GCF. It is important
with special binomials to factor out the GCF first.

72x* -2y°

Doesn’t really look like A
difference of squares.

Difference of squares —=

7'a7xz ‘ofy"
= .2(36x‘—yz)
= a(6x+y)(6x-y)

(= | Factor out the GCF and it

is easier to see.

B. Factor
—5xy* +40 128 4+ 2m’
3
- 5X3y3 # 40 128 +2m
=a(64 +m?)
s -5 (x3y3 -%)

i}

~§ (xy-a)(x*y* +axy +4)

=2 (4+m)(16~Ym £ m? )
= ‘:’Z(m+‘7’)[mzf¢mf/£)

—18x% +32y7 —2x*-18
~I$x2+3271
-2x* -1y
= ‘3(9’(2—/6)/2) X
=-2(x*+9q) {3

"

-3 (3x +47)[3x—'/y)

Sum of squares does

not factor for us.

Factoring binomials is a bit more complicated when larger exponents are involved. It is
difficult to recognize that x°, for example, is a perfect cube. We can think of x° = (x?)?

or the cube of x squared. Also, recall the rule of exponents(b™)" =b™".

8x° +27y°

S’x(’-r—{??'y"

Sum of cubes |5—> = (2)(1)3 + (37L>3
= (2x7+3y2)( (2x2) - (2x2)(342) +(3/)‘)
= (2x"+37’-)(‘1)(‘/- bxty* 4—7/”')

Here a =2x" and b =3y?
in the formula
a’+b* =(a+b)a>—ab+b*)

It is not always necessary to show all the steps shown above. Ask your instructor what he
or she wants to see in the way of steps when presenting your solutions in this case.

Problems Solved!

6.3-3
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C. Factor
1+m6 xg —y6
| + yﬂe X‘I_ 7é
=1+ (w)’ = ()= ()
= (v )12 0Xm) + (m2)*) = (x> y2) (ex)+ (3)y) + ()
= (1#m*)(1-m*+m9) :(Xz—yl)(xé+x3y2+;{")
n” +216 xt—yt
n'*+ 216 x-y? i
z (Vl")3'+(6)3 : (XZ) 'f?’)z J —
= (¥ +8)( (7)) - (77”)/&)1"(6)2) =yt )x-y difference of
= [,ané)(ﬂs — ¢ +35) = (XZ*'yL)(“’Y)(X‘V) Square‘sagam.

Tip: Look out for problems that require us to factor the factors. In other words, look to \\/ /_
continue factoring until all factors are completely factored. Also, the trinomials that we
get when using the sum and difference of squares will not factor for us so do not even try.

64x° —y6 m® —nt
64 o b ALWAYS factor difference m‘B_ 717
L 4 of squares first. 4\% y)?

= (3¢)- (y*)" # (m")*- ()

= (40 y?)(30-y?) " (747 on - )
= U4 z z 2z

= (2xry)(4x*-2xy +}"2)(ZX'Y)(4X‘+2)<3 4~5L) (478 ) (™t 7o 1)
= (on¥ v ) (> 2D (on+1Nom- =)

y? -1 —-5x° +625y°
1z _ ‘
= (‘3-‘)2._(')1
= (‘gf’é“)(;{"‘/) -5x3 +6as5y®

H

-5 (x*-125y*)
’5-()(‘5}’?')()(14- 5xy2 +J§y")

= [ (gPraypdLey=]
= (‘3‘4—t)(g“—y"#’!)(cfﬂ)(?g—l)
= (%24—/)(%‘{—;7‘4-/ )((44—;)(?2—}{ 4—/)(7-1)[;24'7 +)

W

If we are confronted with a polynomial that is both a difference of squares and a
difference of cubes we must factor it as a difference of squares first. Doing this will
ensure that our formulas will achieve the best possible factorization.

Problems Solved! 6.3-4



Problems ' Chapter 6_Factoring and Quadratic Equations

Solved General Factoring

Now that we have learned techniques for factoring 4, 3, and 2 term polynomials we are
ready to practice by mixing up the problems. The challenge is to first identify the type of
factoring problem then decide which method to apply. Below are the basic guidelines for
factoring.

Guidelines for Factoring Polynomials:

1. Factor out the GCF first.

2. Four term polynomials — Factor by Grouping.
3. Trinomials — Factor by “guess and check.”
4

. Binomials — Use the special products in this order:

a’ —b*=(a+b)a-b) - Difference of Squares
a®+b*> does not factor - Sum of Squares

a’— b’ =(a-b)a® +ab+b?) - Difference of Cubes
a’+ b’ =(a+b)a*—ab+b?) - Sum of Cubes

* If a binomial is both difference of squares and cubes we must factor it as
difference of squares first to obtain a more complete factorization.

* Not all polynomials factor over the real numbers, in this case, Beginning Algebra
students can simply write “does not factor.”

A. Factor
25x—-125 121-64x°y° x> —8x+16
121 = 64x%y 2 X2 -%x +1L
25x -1a5 = ()" = (8xy)? = (X -4)x-4)
=as(x-5) = (:{4—S’x7)[//—?x7) = (x-4)°
-54x° +16y° 3x° +x*y —12xy —4y?
—sHdx3 /67 3x3+x’7r ~12xy ~4y?
= “ﬂ(ﬂ?x?'—s*y-?) = xz(3x+-/v)~/-ly(3x 4—y)
= =2 (3x-24)( (3x)"+ (3x)(zy) *(Z;)a) = (I )(x*4y)
= ~2(3x-2,) (97 + bxy +9p%)

'
~

Tip: Make some note cards to aid in helping memorize the special products.

Problems Solved! 6.4-2
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General Factoring

Look out for factoring problems that continue to factor. Sometimes factoring once is not
enough. Continue to factor the factors until the expression is completely factored.

B. Factor
2m® —m*n—8mn’® +4n’ a*—-16b*
Zm*- m*n - Smn? + 4n® PAE/AN

mz{zm"’\) "yﬂlz(ﬂm - )
(2m =) (m* = 4p*)
(2m-2) (on #a0n (o -2n)

= () - (412)
(a® +4b*)(a*-942)
(a* rqb*)(a +2b)a-2p)

n

3

= (XSJ‘_(VB)"
(x3 +y3)(xa_/3)
= (X+}/)(x2—xy+}/2)[x~/)(x‘+x)/+/a)

il

Sum of squares does
6 6 6 6
% — X +y not factor therefore we
Xé - ),é xé + /é will apply the sum of
cubes formula first.
= 2\3 5y <
(x*)" +(y?)

= ay D) (o) - ) + (%)
= (Xz_l_yz){/‘,‘/_xzyz_,_)/‘/)

Take some time to understand the difference between the last two solved problems.
Notice that x°® — y° is both difference of squares and cubes at the same time. Here we

chose to apply the difference of squares formula first. On the other hand, x° + y° we
chose to apply the sum of cubes formula first because the sum of squares does not factor.

C. Factor

8x° — x> —8x’y* +y°

xt -1

BxT-x* =gyt ey ®
X2 (9x3-1) - y2(8x%-1)
(3x3-1)(x*-y2)
(2x-1)(4x* +2x +/)(x+y)(x—)’)

]

"

i1}

Xt
= (x)- ()
= (X1 )(x¥-1)
re) (x*+1)(x*1)
(x4 +1)(x*+1)(x+1)x-1)

i

\

—20x*+20x-5 x> +8x?
—2ox*+20x ~5
= ~s5(Hdx2-4x +/) X7+ g
= x2(x%+%)

= -5 (ax ~ | ]2 ~1)

= =5 f2x-) )"

= X*(x+2)X*-2x+4)

Problems Solved!
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Solving by Factoring

Previously we learned how to solve linear equations, now we will outline a technique to

solve factorable quadratic equations that look like ax” + bx + ¢ = 0 . In addition, we will
revisit function notation and apply the techniques in this section to quadratic functions.

Zero Factor Property — If a-b =0 then either a =0 or b=0.

The above property is the key to solving quadratic equations by factoring. So far we have
been solving linear equations which usually had only one solution. We will see that
quadratic equations can have up to two solutions.

Solve: x*+2x—-15=0
X2+2ax-)5 =0
Step 1: Factor. = (x- 3XX+5) =0

‘ X-3=0 oa Xx+&=0 < Step 2: Set each factor to zero.

Step 3: Solve each linear factor. — X=3 oR X = -5

5o,u'}/bn Set E-‘S) 33

This technique requires the zero factor property to work so make sure the quadratic is set
equal to zero before factoring in step 1.

Check: X*+4v-15 check t XZrax - 15

223 (8 rars) i X275 ) hars) s
= 9+6-15 = 25 -~ /0 ~15
‘;/S"-IS‘ =0 v ‘ = R5-25 =0 \\//
Tip: We can always see if we solved correctly by checking our answer. -
On an exam it is useful to know if got the correct solutions or not.
A. Solve
x*+8x+7=0 6x> +x-2=0 x*+12x+36=0
6x*+xX~-R2 =0
X*+Fx +# =0 =
_ (3x -1 X3 +2) =0 Xt+i2x +36 =0
(XH)(H')‘O (x+e) x+s) =0
Zx-| =0 o Jx+A=O
X+3 =0 ok X+l =0 Py i X¥6=0 or X+(=0©
X=-% X=-/ . _ X=-4 X=-¢4 <3
X=/a X="93
Solution Set §-2,-13% . Solution Set 2-6%
Solution Set 2'3‘1’5.

One solution here, we can say
-6 is a double root.

Problems Solved! 6.5-1
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Actually there are four steps for solving quadratic equations by factoring. The first step
is to put the equation in standard form, ax” +bx +c = 0, by adding all terms to one side

Solve: x* —x =56

Check to see if the solution
2 _ set satisfies the original
X°-Xx =56 equation.

-56 -56

Put in standard |E=> Xx*-Xx- 56 = O

y cheek X=-3: x*-x Zs¢
orm...
(X + ?IX - 8) =0 <= | ..then factor -3y -(-%)
X+# =0 or X-%=0 S AT s s
=-F X=17 check x=%! x*-x =5¢
Soluhin Set §-%,87 (%) - (%)

-64-% =5C

A common mistake is to set each factor to 56 here but that is not what the zero factor
property says. We must have zero on one side of our equation for this technique to work.

B. Solve
x2:5x X(2x+5):3 x2—49:O
X(2x+s5) =3
X: w2 ax*+5x =3 xZ-49 =0
—5x  -5x
Xt -5y =0 x*+5x -3 =0 (X+72Xx-32) =0
-5y =
= <o't7!'/):)(+5’)'—‘-0 X+F=0 o7 X-7=0
Kxme)me X=-7 X=Z
= Ax-/=0 or X+3 =0
X=0 o X-5=p -3 -3 solutiwn set E_? ;3
X=5 Ax =] ]
solubion Set 50/5—3 )(-7-/-2_ e X=-3
Solution set -3, 4.3

x(x+5) =2(x+2) x> +1lx=0 4x* =9

L -
X(X+5) = 2(x+2) x2+/x =0 W =9

z —
X*+sx = ax+4 x(x+/;) =0 4x*-9 =0
X*+23x -4 =0 X=0 om X+11=0O (zx +3)(2x-3) =0
(X-1Xx+4) =0 x=-t ZX+3 =0 e 2x-3=0
X-|zo oa x+y=p Solution Set 201—’5 Zx = -3 Zx =32
x=| X=-Y X =73 x:‘z/z
Solubron Set Z—‘IJI} Solution Set é—gjfig
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Solve by Factoring

We have seen before that clearing fractions from our equations can be done by

multiplying both sides of our equation by the LCM of the denominators. In doing this the
equation becomes a bit easier to solve.

Solve: 1x*+Ix+1=0

To clear the fractions multiply
both sides by 6.

_LZ _‘7.‘.-;-—’—:0

= ¢(E¢+3x+L)=¢00)

3x2 +Zx +2 =O ¢
(Bx+1Xx +2) =0
3X+|l=0 o@ X+2=0
Ax=-|

==t X =-2
3

Solution Set ?—JgJ."?j

No more fractions
solve like normal.

C. Solve
1,2 _ 1 1 26y 1 2 2 7 2 _
X =% ;X -F)=-3 X —gXt+3=0
A 26 J
X(x-%£2)= -=
Lz L sX(x-%)= -5 2,2 _F, .2 _
X" =3 Lyz_ 26, .1 =4 isX TeXt 3 =0
o (#x%) = r6(%) e, 30 (%> -Fx +§ ) = 5o(0)
& K 2s(FX-32x+3) = 25) oo enTE
2 2
X% = 4 5 4x* -2lx +20 = O
. Sxc~Jbx +5 =0 ( y
X4 =0 I« ~sXx - 4) =0
(sx -1 Xx-5)=0 X
(X+2)XX-2) =0 H4x-5=0 on xX-y=o
X+2=0 ow X-2=¢© Sx-l=0 ea X-s=0 Ix =5
Sx =/
Xx=-a x=& , - x= % x=4
X =+ =
Solulf;'lbﬂ Se‘ﬁ g"g/ 23 s

Soluhion Sed % ;’, , 5%

soluhion Set 35 4%

Finding equations given the solutions requires us to work the entire process backwards.
Given the solutions we can find factors that we can multiply to obtain an equation.

D. Find a quadratic equation with given solution set.

(X+1)(x-3) =0
X*-3x+x -3=0

X2 ~2x -3=0

{_153} {_777} {_%9%}
{
X=-1 oa X=3 5-% oa X=3F
X=-% oa x=7%
X+l =0 X-3=0 A% == 3x=2
X+F=o X-#=0

(X+F)X-F) =0
X*- x> Px -49=0

x¥-49 =0

Z2x+lzo 3Bx-2=0
(2x+1)(3x-2) =0

bX* -4y +3x -2 =0

bxt*—x -2 =0

Problems Solved!
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Solve by Factoring

The notation for quadratic functions is very much the same as linear functions.

Remember that y = f(x) reads y is a function of x.

E. Evaluate the given function.

Given f(x)=2x> +x-21, Given g(x) = x> — 64, Givenh(x) =2x> +9x -5,
find £(-2). find g(0). find A(-1).
P(x): Ax*+x-al 9xy = x -4 :(:)): ,;22;2):.7;(.)55’
- = " 9)2 - ~1) = -/ 4 -1) -
{-2) ’,,7(2) +(-2) -2 3 (o) = (0) 44 RN
= §-2-2] S B
= -5 = ~/2
Given f(x) =2x> +x—-21, Given g(x) = x> — 64, Givenh(x) =2x> +9x -5,
find x where f(x)=0. find x where g(x)=0. find x where h(x)=-5.
Pexy = Axt+rx-2| hoo = 2x* 475 -5
- = 2
0= Ax* +x-2) gex) = x*-64 R -
O = (2x+Px=-3) o FXT-67 O = 2%+ P«
2x+¥=0 o@ x-3:=0 O =(Xx+8)x-8) O =X(2x+9)
Zx=-F X+§=0 o )(-8'.10 X=zo o ZXJ’?:0
x="%  X=3 X=-% x=7¢ zx=-7
Solution Set é'f 33 50"‘#’6’7 Sel 5_8’ Slj X= -7/2,
z)

S0lution Sed f-—g/ 03

F. Given the graph of the quadratic function x- and y-intercepts.

Use the graph to find the intercepts. Use the graph to find the intercepts.
i 7
\ /
6 ) 0 2 4
\ i / i \
- A \
/ \
} -2 2 4 6
/ \
y-intercept { (0, -8) } y-intercept { (0, 4) }
x-intercepts { (-4, 0), (2, 0) } x-intercepts { (-1, 0), (8, 0) }
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Solve Solving with the Quadratic Formula

If solving a quadratic equation and it factors, then certainly, we should solve it by
factoring. The problem is that not all quadratic equations factor. When this is the case
we could use the quadratic formula to find the solution. (A derivation of the formula will
come later and we will limit our introduction to equations whereb® —4ac > 0)

Quadratic Formula:

—bx+b* -4
If ax® +bx +c =0 where a # Othen x = 5 2b ac
a

Solve: 2x*+7x+4=0
Ax*+Fx +4 =0
0= az2 ps7 c=v

Step 1: Identify a, b and c.
[

- = X = b *Vir-yac . 7 IV -yez)(y) {1 | Step 3: Plug in the
Step 2: Write down Re 2¢2) appropriate values and
the formula. - evaluate.
- "?%V99 302 _ —F3VIF
7 : 7

Solukion Sed gu?—qﬁij -—;Z;—yﬁ;g

A. Solve
x?=2x-5=0 “2x*+x+7=0 X =5x+6=0
X*-gx -5 =0
X:—brlrlo‘—‘/—a_[ -2X24 X +F =0 X:-5x+46 =0
“e a=-z b= c=y « = -b X VB ac
= ~(2) 2\ yp)(-5) x= 2 tyVbi-dac R
e e - ) £ Vit
- =1 2ViEy A St A € -
= 2 t\/—_‘_ﬂ'f'ow = —————-q( 2)?) 2(,)
2 4(-7')
er = "IIVI-I-.S_‘ = 52-1’25"—-,7‘/
= = —4f 2
. Qrvie = —Ii{v:; - STy
- T -
= 13Vs53 = é‘_’"."-_/
- 2raE A Y
2 o Set s—/ =27/
solu-h;n‘_sﬁ If-fﬁj X==5" oz X >
= | */e g ) T4 X=2 X =3
60’01['!67\ Se{ 50}01"[0«1 56‘6 22/3}
115, 14983
Problems Solved!

6.6 -1



Problems
Solved

Chapter 6_Fact0ring and Quadratic Equations
Word Problems

The applications in this chapter will involve multiplication. Look for the keyword
“product” which indicates that we will have to multiply in our set-up. Remember to read
the question several times, identify the variables and use algebra to solve the problems.
Whenever possible we will try to set them up using only one variable.

A. Number Problems

One positive number is 4 less than twice another positive number and their product is 96.
Set-up an algebraic equation and solve it to find the two numbers.

Let x = One of He omf%,;,e B
Rx~4 =’f£\—‘l o'f’ler‘ @as#\{;e umbesz .

Set-uy —> X(zx-4)= 96 2(x+eYyx-g) =0
4
z2x*-4x  =9¢ X6 =0 or x-8 =0
2)(1—‘/)(’—?6:0 X=-6 . @
N Back 5M65+1J24£.'
2(x*~2x-48)=0 Rx~Y=28)-4 = 12

The Heoo Aumbers Gre B and 12 .

The difference between two positive integers is 5 and their product is 126. Find the two
integers.

let X = Tha 1&/76r {n-leje,('(qospkvc).

X-5 = Tha smaller in-l-gje,r. X+9=0 o X~)f =0
Set-up —> X(Xx-5) = /26 X=-9 &=/
xP-sx  =l2e Brok Susst ke ¢
X*-5%X-126 =0 X=& = 14-5=F

(x + Xx-0y) =0
The +ewe /f};lejer'S are 9 and /ﬁ/.

Sarah is 2 years older than her brother Ryan. If the product of their ages is 15 how old are
they. (Set up an algebraic equation and solve it)

Let x = age of bmd‘&en,gfﬂ—n .
X+3 = age of sisler Sarah .

56%-«4? ~ X(X+2) =/5 X=F 70 or X+ =20
X2r2y = 15 (x=3> X=-5
X 42y — 15 =0 pack Supshdude -
(x -3 Y« —f—J’) =0 X+z= B+t2=5

Snrab is Syrs old and f/vﬁm s 3 yors ol .

Problems Solved! 6.7 -1
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Consecutive integers and consecutive even and odd integer problems pretty much always
show up on the final exam. We need to be comfortable with them. Recall that

consecutive integers are separated by 1 and consecutive even and odds are separated by 2
units.

+a 42
2 odds

I 2 3 4 5 6 3% % 9 /0
A

+2 +2 evens

B. Consecutive Integer Problems
The product of two consecutive odd positive integers is 99. Find the integers.
Let X = Tha first odd ).rhl‘cjef (posihve )
X+2 < The -rext odd mileser . (x+UXx-9) =0

5C£“MP — X+ll=0o
X==1

x(xt+2) = 99

x> +2¢ =99

or X-9¢=0

X*+ax-99 =0 BACK Sutshiule : X132 = 90z = 1)

The teoo odd (paélyzwe m%ejefs are 9 and /7.

The product of two consecutive even positive integers is 168. Find the integers

Let ¥ = The Lirst even /os/%&c 11 feser .

Xt R =The mext even /rmzcj&/. (x-12X X+14) = O
— 5€f'¢4€ -  x(x+2) = IL% X-lzzo eou X +/{=o0
Notice that the set- XZ 42y = /4% x=-/9

up is the same as

Back 5%%;44;45 P XHR =024 =)y

odds. X*+ax ~ )68 =0
The oo ceven 1n )‘eierf are /2 aond /¥
The product of two consecutive integers is 182. Find the integers.
Let X = Fhe first inteser.
X+[ = +ho ext /‘n}-t"jef. X=13=0 o@ xt)/=0
- X=/3 X=-)
éef—ap > x(x+1) = 182 7 Since this problem did
X z 4 X =¥ 2 T o 5D/u¢/on5 i not iyecﬁtnegative or
If x=i = positive integers we
X:*+X~-182=0 7 arimrd must provide both
ITf X=~14 X+l =-13 AnSWers
(X -13YXx + 1) =0 :
?Dél»/'we Soluton ] /3, v 3 . Wejq/rue go/u%/ow Z-—/y/_,gj
Basic Guidelines for Solving Word Problems:
1. Read the problem several times and organize the given information. \\/ /_
2. Identify the variables by assigning a letter to the unknown quantity.
3. Set up an algebraic equation.
4. Solve the equation.
5. Finally, answer the question and make sure it makes sense.
Problems Solved!
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With geometry type problems it sometimes helps if you draw a picture. Here are some
area formulas that you are expected to know. ( 7 =3.14)

Area of a Rectangle: A=1-w Area of a Triangle: A= 3bh

Perimeter of a Circle: A= r’ Area of a Square: A=s’

C. Geometry Problems

The length of a rectangular room is 2 feet more than twice its width. If the total area in
the room is 220 square feet find the dimensions of the room.

Let w = Hle wiott of FHhe roon .
w
Aw +A = He /m‘fﬁ of e oo .
LzRw+2
Set-up (2w+2) w = 230
Aw?r g0 = 220 W-/0=0 ca w+( =0
Aw+2w ~ 220 = © W= =y
Al wrs w - J1o) =0 Back supst Jute :

/€=;W+éz= © =
2(w - 10X w+u) =0 Al=)+2 = z2.

The room measuces 10FE bg 2AFE

A square cement patio is to be surrounded by a 2 ft brick border. If the total area is to be
121 ft* what will the dimensions of the cement slab be?

é@é 5 = /605% 040 ea(‘/}q 5,be 071‘

H+HZ cement s/ps ! 2
3 (51“4}
Se%'up - (s+4)(s+4) = 12/ | . I

S§%+Ys +4s + /6 =12/
4 -1zt —f21 CS*L{)

S+I5 = - £}
5" +85- /o5 =0 f 55_,; o 5@? e
(5 +15(s5-372) O

The Drmensions ot Hesine will be FFL b; F£2,

A pig pen is to be built adjacent to a barn with 16 feet of fencing. If the length is to be
twice that of the width what will the area of the pen be?

let w = wiot off Hu Pen
Tw = /eenﬁi-&\ of Hee een \ BarN

w Pen w

,e:,?-..)

58{—‘—»«{) - WHRw +w = /L
Yw = /6
w = 4 o HA=Rw =24 =8

Totn/! prea = £-w = By = 3;{){;2-

Problems Solved! 6.7-3
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Word Problems

The height of a triangle is 3in less than twice the length of its base. If the total area of the
triangle is 52 in” find the lengths of the base and height.

Let b= dHe Jenj-)'L of e base
2b-3 = Htg ]/\e\:jH' ol He Jm'ﬂnje
5ei-U\P — Acabh
=4dbl2p-
§a = zb(2b-3)
a(52) = 2 (%L(zb—;))
/04 = b(zb-3) 2b+13=0
/04 = 2b*-3b Sl

0 =2b-3b- 04 L

@ack suest: (\=2b-3 =([-22/3
“1he base mensures Fin and He
hegln‘ —preAsures /3,

o
0=(@b+13)b ~ %)

o b-§=o0

Pythagorean Theorem — For any right triangle with hypotenuse ¢ and legs a and b.

a*+b*=¢?

The hypotenuse of a right triangle is 2cm more than the smallest leg. If the other leg
measures 4cm find the lengths of the other two sides.

let X = He /enjH\ A Ha small Je

x+2
X

X2 =He leqgh of te hypolenuse.

2 2 > +f Hypotenuse measures
Se{”“p > (4)° + X% = (x+2) I8 4 2= l0cm

le+ X% = X2rifxry
12 = 4y The /en‘jﬁ d,c He lgj
3 = x cce Bewm and Yom.

The hypotenuse of a right triangle measures 10 in. If the small leg is 2in less than the
longer leg, find the lengths of the legs.

let x = Hte /eﬂj%ﬂ oA He /onjer /g

10 X
X-2 = He /enjﬂ of He small leq .
£ Cj X-2
Set- —> (x)? + (x-2)" = /0%
“f .. ) 2(x+6Xx-8) =0
X"+ X"-49x +4 = /00
s Xtf=o o x-% =0
ExT~gy 96 = © X=-t
RIX?-2x -48) = O

BacK suwdst: X-2 = &€
The )eﬁs measure bia and Fin

Problems Solved!
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For the following projectile problems we will use the formula for the height

h(t) = —16t> + vt +s where t is time in seconds, v, is the initial velocity and s is the
initial height.

D. Projectile Problems

A projectile is launched from a roof 80ft high at an initial velocity of 64 feet per second.
How long will it take the projectile to land on the ground?

Ms;hj htt) =-Jbtr+ Ut +S were S=g0 and 6= 64
hEY = /622 164t +80 Lond ¢ e hre)=o

O F -6t réyY ¢t +50 ¢-§=0 R ¢t/ =
0 = =16 (¢ -4t ~5) EE €=/
0 = —16(t -sX¢ +1)

TF will fake £ seconos H4p WY e &WMJ.

Old fashioned big caliber handguns (45 Colt, 44 S+W) shoot a heavy bullet without a lot
of gun powder behind it. Muzzle velocities for these weapons average 1000 feet per
second. If a handgun is shot up into the air from the ground how long will it take to bullet
to come back to the ground? (Wind and air resistance are not part of this calculation)

Uwh(j hx)= /6% + Ut +5 ere S=0 and 2 = /000
h(t) = =182 4100t +0  Find £ when hig)=0
O = —/bt*ts000¢
O = -3t(2t -/25)
“8t=0 on It-/25=0
t=o 2¢ =/2%

R :t; /2% = Gg‘gfecg”gs .
T+ WI// JE/(Q over « %Iwwle )zdé}// bnck‘

From the previous problem, how high is the bullet at # = 30 seconds.

(/(5/}17 hit) = —16¢2 +r000¢  Find hi30) (here ¢ =30 seconvs)
h(30) =-/6(30)*+s000(30)

= - /4,400 + 30,000

= /5,600 F¢ = RIS omiles.

1S,6004t | _[ i
5Rg0fL

TH will be about D295 pnles “F at  Zpseconos .
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If a rocket is shot straight up with an initial velocity of 48 ft/sec then its height 4, in feet,
after ¢ seconds is given by h(z) = 48t —16¢>.
a. How high is the rocket 1 seconds after it is launched?

b. When is the rocket exactly 32 feet above the ground?
c. When will the rocket hit the ground?

o. 1‘\('17) HEL—)6t™
h(t)=48(%)-16(4)*
= 24 ~/6-3
= 24 - = Fof¢

b, Wt)=48¢ -/62*

32 = YBE-fst* t-/=0 - £ -2 =0
6t —ygt -Ygt *t/LEE
€=/ t=2
/6t 48t +32 = o “The lAe{jH ‘s 3244
l6(t*-34+2) =0 when E=/5¢c wad €57sec

J6(t -1 ¢t~-2)=0

c. Wit)=4%¢t-/62%
0= H4gt~-/6t*

O = 16t(>-¢t) Al vocket will bt
/6t =0 ofr 3-¢t =0 j’ﬂ-ﬂ'graun-l 1~ 3B sec .

t=o &C 3=+

Find a polynomial that gives the area of a circle of radius x with a square, whose diagonal
measures 2X, cut from it.

Area = feea Ciccle ~ Aoea 55unc~€,

Area = 7x%* - Ax?
X*(77-2) v

n
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Chapter 6_ Factoring and Quadratic Equations
Sample Exam

Please answer all the questions and show work where appropriate.

1.

10.

Factor:

Factor:

Factor:

Solve:

Solve:

2x* +6x—3xy -9y

6x*+25x-9

2x% —128

(x—3)> =2(5-3x)

-3x>+300=0

Given f(x) =2x* -9x -5

a.
b.

Calculate f(0).
Find all values of x for which f(x) =0.

Find a quadratic equation with integer coefficients that has {3, 2} as a solution

set.

The product of two consecutive odd positive integers is eleven less than 10 times
the larger. Find the integers.

The length of a rectangle is 6 cm longer than twice its width. If the area is 140
cm?, find the dimensions of the rectangle.

The cost of a particular car can be approximated by the function

C(x) =

250x° —5,000x + 30,000 where x is the age of the

car in years.

a.

b.

Use the graph to determine the cost of the car
when it was new?

How old will the car be when it reaches its
minimum cost?

How much is this car worth when it reaches

5 years old?

T, 30000

T 15000

T loo0o00

-+ 5000

Cix)

1 2 3 4 5 6 7 & 9 101112 13 14

X




Chapter 6_ Factoring and Quadratic Equations
Sample Exam Answers

(x+3)(2x-3y)

2x+9)(3x-1)

2(x+2)(x* —2x+4)(x—2)(x* +2x+4)
-1, 1}

{-10, 10}

a. f(0)=-5

b. x=—1orx=5

3x*+7x-6=0

9and 11

7cm by 20cm

a. $30,000
b. 10 years
C. $11,250
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Sample Exam Solutions

Factor: 2x° + 6x —3xy —9y Factor: 6x” +25x -9

Solve: —3x?+300=0

JXZ+6¥ ~ 3)(3—‘73
2x(x+.3)—-33(x+3)

(x+3)(zx-3y)

6x% + as5x - 9
= (ax +9X3x~1)

1

u

- 3x*4+ 300 =

(@}
-3(x*-100) =0

-3(x+i0)(X-10) =0

X¥le =0 o X-lo =0
X< ~to X =0
Solve: (x—3)* =2(5-3x) Factor: 2x° —128
(x-3)" = 2(5-3x)
6
x:..é,( +_q — /0 —éx 2! /38
= 2(x%-6Y)
x* =1 = 0 e iintn)
= xXZ+rF)UA-?
(x+)(x-1)= © 2(x"r
- = R(x+2)(x*-2x +4)(x-2) x*+lx+Y)
X+l =0 o@ X-|=O
Xx=-l x= |

Given f(x) =2x> -9x -5
a. Calculate f(0).
b. Find all values of x for which f(x)=0.

-P(,x)= Ax* -9x -5

A. 8.)
foy=20*-9.0-5

Fexy= ax*-9¢x -5

(x+3X3x-2)=0

3x*-2x +9x -6 =0

3x*+Fx -6 =0

O = 2Ax*_Gx -5
= -5 O = (2x+1X%X-38)
RX+] 20 o X -5 =0
v ey vy s
X ="/ *=3
Find a quadratic equation with integer coefficients that has {-3, 2} as a solution set
X=-3 oea X = s
X+¥3=o 3x =2
3%x-2=20

Problems Solved!




Chapter 6_Factoring and Quadratic Equations Sample Exam Solutions

The product of two consecutive odd positive integers is eleven less than 10 times the
larger. Find the integers.

Let x = Fhe ‘c‘fy}- add (go2.) ;n¥Q§,z.,R
X+2 =2 Haw mext odd W\-Hjerz

Set-up - X(x+2) = jo(x+2) — I\

X*+2zx = fox +20 ~ 1] ¥-920 oa x+l1=o0

XY+ 2x = /OX +9 == gl

x*-8x-9 = o pes Tl

(X ~eYXx +1)=0 The hwo wlesers ace
9 and V.

The length of a rectangle is 6 cm longer than twice its width. If the area is 140 cm?, find
the dimensions of the rectangle.

Let w = wivth «F Ha (‘ec-)-ﬁn;le o 1
Aw +¢ = lenjﬁ/\ of Ha Pec)Afnj/c “

4= 0w L=Aust6

146 = (Zw+é ). w < set-uyp

1490 = Aw® + b W=720 o6R W+]0 =0
O = Auw?*+6bw —140 W=7Fam wF/o
© < A(w*+3w - 70) 7ot pos.
o = 2 (w-3F)w+/0) K=2(#)1é6 = 20cwm

The wioth 15 Fewm and Hwe lensHh medsures KROcm .

The cost of a particular car can be approximated by the function
C(x) =250x" —5,000x + 30,000 where x is the age of the car in years.

a. Use the graph to determine the cost of the car when it was new?
b. How old will the car be when it reaches its minimum cost? [\ T o4
C. How much is this car worth when it reaches 5 years old? . .

A. Whn x= ©yrs +le CosT = & 30,000

B. Phaimuwn CosT w e X = [Oyrs

C. cex) = RSOx®-Seoox + 30,000
c(s) = gso(s)*-s5000(5 D+ 30,000 IE &
= as5o(z5) - 25000 + 30,600 + 10000
= 6250+ Sooo = W\, 250 + 5000

Value afler Syrs s 0,250 .

1 2 3 4 5 6 7 8 9 10 11 12 13 14

X

Problems Solved!
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Contents

Rational expressions can be very intimidating at first glance. But once the techniques of
this section are learned students generally find them to be actually fun to work out. There
are some new keywords and new types of word problems presented in this chapter. This
is the chapter in which factoring skills are truly honed. In fact, most of the techniques that
we have learned throughout the course will be used in this chapter. With this in mind, we
can think of this chapter, our last chapter in Beginning Algebra, as a good warm up to the

final exam.

Rational Expressions and Equations
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Problems ' Chapter 7 _Rational Expressions and Equations
Simplifying Rational Expressions

Solved

The steps for simplifying in this section are to factor then cancel. Given a rational
expression, the quotient of two polynomials, we will factor the numerator and
denominator if we can and cancel factors that are exactly the same.

p(x)

Rational Expression — The quotient of two polynomials —— where g(x) # 0.
X

When evaluating rational expressions we can plug in the appropriate values either before
we simplify or after, the result will be the same. Although, it is more efficient to simplify

first then evaluate.

25x -9 25x* -9
Evaluate ———— when x = -1 Evaluate — when x =-1
Sx"+7x-6 Sx"+7x-6
A5x*—~9 (5x+3)(5x-32)
5x*r2x —¢  (5x-3)Yx+2) :
A5x2-9 _ R5(-1)*- 9 Factor the

SX2+Fx =6 Sl-1)*+7(~1)-¢ = (5x ‘*3M = Sx*2 | numerator and
(Sx5)(x+R) X+a denominator first

= #5-%9 . L& -7 then cancel.

5-%-¢ -5 Now evaluate when x = —1.

5x#3 . 5C)EE_ -2
X+2 -DHr2 T 1T Pl

We can see that when evaluating, the result will be the same whether or not we simplify
first. It turns out that not all numbers can be used when we evaluate.

2
Evaluate 25x 9
5x“+7x—-6

when x =-2

A5x*~9  _ a5¢2)*-9

54 ~14~6

Sx*+Fx -6 S(-2)*p3-2)-4

- A5GH)-9 joL' unoefimed <

This indicates that we
have a restriction, or

that x # —2

To find restrictions

5x-3F 0 and Xx+RFO
Ex F3

x* 3 X F -2

The point is that not all real numbers will be defined in the above rational expression. In
fact there are two restrictions to the domain, x # -2 andx # £. These values, when

\\I/

plugged in, will result in zero in the denominator. Another way to say this is that the _
domain consists of all real numbers except for —2 and Z. Tip: To find the restrictions,

set each factor in the denominator “not equal” to zero and solve. The factors in the
numerator do not contribute to the list of restrictions.

Problems Solved!

7.01-1



Chapter 7_Rational Expressions and Equations

Simplifying Rational Expressions

A. Simplify and state the restrictions to the domain.

xt—x-6
3x* —8x-3

16y° -1
(4y +1)’

X*-X-C . (x+2X(x-3)
Ix*-8x-3  (3x+1)x- 3)

= (x+aXx=3) . X+R
(3x+1)/()e<{) 3x+/

X#3 and
Restrichions: X *-Ys

ley®-1 _ (Ayri XYy -1)
(Hy +1)* (4y+1X 4y +1)

- L_"E“Z("Z") = Hu-t
(ByF(Hye) Ay +

Restrichions = Y # "I/"

Rcbl'rlcl/ons.‘ XF+3 and XF-3

3x* +4x-15 4x° —4x +1
x* =9 (2x-1)*
X2+ 4y —15 - (Bx-5Xx+3) Ax2-4x+] _ (2x-1)2x-1)
X*-9g (x+3Xx-3) (2x=1)* (2%=1)(2x-1)
= (3x-5k#3) _ 3x-5 = =D =
O3 x-3) X-3 (2x=TX 22<T)

Hestrictins @ X #+ VA

Even if the factor cancels it still contributes to the list of restrictions. Basically, it is
important to remember the domain of the original expression when simplifying. Also, we

must use caution when simplifying, please do not try to take

obviously incorrect short cuts like this:

Xi-25 , X252

x*-q X9 =7
';Fncwrcc?l'
Cancellabor

x° =49 6x> —25x+25

x2+7x 3x? +16x—-35
X*=49 . (x+2Nx=7) 6x*-25x+25 _ (ax -5)Y3x-5)
Xt Fx X(x+3%) 3x%+/bx -35  (Ix-sXx +%7)

s A2 . X% - (2x=5)(3x=5) _ 2x-5
X(X37Y) X

Qestrichins: x40 and x# -7

(3%s)(x+?) X+ 7

QeslToc'?L/(;nﬁ.' X¥F-F and X#S/Sv

x* =1 x*—16
2 2
2 x -1 " 4 xz +4 N x% + 4 will never
xz,/ = (X=0)(x3+x i) X'-16 _ (x+4)x -¢) equal zero so there
X= (x»1)(x=1) XZ+4 X*+d are no real restrictions.
- (e x#1) o Xiex#) o (BFI0D(x-2) | (xr2)(x-2)
(x+1)(¥~1) x+/ Pisad

ﬁes#né#m;ﬁ CoX#F f/

fZesh-.chonj ! Noe .

Problems Solved!

7.1-2



Chapter 7_Rational Expressions and Equations

Simplifying Rational Expressions

Since subtraction is not commutative we must be alert to factors that are opposites. For
example notice that 5—3=2and 3 —5=—-2. In general, a—b=—(—-a+b)=—(b—a).

Opposite Binomial Property: a—-b=—(b-a)
Alternatively, (a=b) =—
(b-a)
B. Simplify and state the restrictions to the domain.
(x=3)2x-9) 9y° — 64
(x+3)(5—2x) 8-3y)°
(1-3)(2x-5) . (x-3)ax=5) W89 _ (34+8)(34-5)
(x+3X5-2x) (x+32(£——z>17 (5’-37)" (%’—3/)(?—3)/)
(X-23(-1) - _ x-3 - (34+8 g _ _ 3418
(x+3) X+3 (%Zy)}zfj §-3y

Restrichions: X+-3 and X+ %

i?cs'lwc}/an). )/ # i

Since addition

is commutative,
x+3 = 3+x, these
factors cancel.

(3 +x)* s
x’ =9 7—15x+2x°
(3+x)* _ (3+xX3+x) X*-5x-14 _ (x-3Xx+2)
X*-9q (x+3)(x~3) FoISx+axt  (F-xY)-w)
-1
- =RUXF2) X+

Z
= LBr(3+x) - 3+x
= (r3)(x-3)  X-3

Restrichons - X+ 3

(F=x) (1-3x) J~2X
Qestrichions ! X 27 and x # Y

At this point we will do the same type of problems using function notation.

C. Simplify the function and evaluate.

49 — x?

gg’ XN 1=x) _ 1=x
= (X#0)(X-10)  X-/o

S0 oy = L=X

i el + */0
X-io wihere X

_ -0 o _
‘F(l) )10 -—:7*-0

10-9 .
Given f(x) —# find £(1) Given g(x) = find g(~1)
— X — X
foy= L27TXXE GorxT /- x) goo= 22X (zexzox)
X - /o0 (x+10)Cx-/0) 2x%-)fx  Ax(x~7)

—(
- (?—-&—XZ(J——K)
AxX (X~?) = 7 :},7.:(%

X v
S0 Gexys — ———-—:'z*' whea :(‘i%‘“d

- - ‘7‘+(—') 6 .
é‘n > = 201y Cz 3

Problems Solved!
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Problems
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Chapter 7_Rational Expressions and Equations

Multiplying and Dividing Rational Expressions

Multiplying rational expressions requires basically the same steps as simplifying them.
We will simply factor then cancel. Only cancel factors that are exactly the same, or
opposites, in the numerator and denominator.

Recall the property for multiplying fractions, %3 = % . When multiplying fractions there

is no need for a common denominator, just multiply the numerators and denominators.

A. Multiply
(2x+3) (x+5) x?—x _2x2+5x—3
x(x+5) 2x+3)2x-1) 2x° +13x-7 x*+2x-3
xX*-x , Ax2+Sx -3
(2x+3) (X+5) g L e
X(x+5) 2wz 2x-1) - x(xX=1) L @x -1 Yx*3)
LexTR nrs) (X ShLx #5) (% =hEX & 37
X (3+5)(2xF3)(2x~1) - X (=D 24 E)
_ | (2%=T)(x+7)t) (KH3)
} X(ll(_l) - X
X+7
49y* -1 8+6y+y° X’ —4x—-45 x’+3x-10
79> +29y+4 1-6y—7y7 x*+10x+25 x> —11x+18
499> | Grbgry® XZ-dy-45  X*+3x-10
Fytrdiyrd 1 bg -7yt X*#iox+as  XT-llx +18
= (Fg#r1)(Zy-1) (4 +yX2+y) = (x+5X¢-9) | K =2 XX+ S)
(Fyti Xy +4) X1 =7) x+5Xx+5) (x-2Yx-9)
-
- (g )G gz +y) = ()2 XS
(ZgF1) (yr9) (1 +9) (127 CHSN Y 5) (SN -7
24ty +~z _
- 14y (9@ == ?yz;_; = [ Restrictions:
x#=5 x#2o0rx#+9

The previous question did not ask for the restrictions but we certainly can list them
anyway. Look at the factors in the denominator to see what values for x will make it zero.

The list of restrictions is {-5, 2, 9}.

Problems Solved! 7.2-1



Chapter 7_Rational Expressions and Equations Multiplying and Dividing

Remember that when using function notation (f - 2)(x) = f(x)- g(x) implies multiplication.

B. For the given functions find (f - g2)(x).

5x? 3x+2 2x* +5x-7 x*—x-2
x) = 5 X)=——"—— X)=——+—,2x))=———"—
SO =i 9= s, = ) e ss
fexs-gox foor - gex)
= Gx% | 3x+2 = 2X+5x-F  X2-x-2
3x+2  Z5x*-~15% X3 6X2 +31x #35
sx2 , (3x+2) = (2xamXx-1) | (X-2)XX+ 1)
(3x+2) 25x(x~1) (x#)(x-1)  (Rx+R35+5)
- BXi(3xrz) . (AR TR -2)rT)
(3%%2) 255 (x 1) C 3+ H=T) (2A+F)(3x+57)
>
= - X-Z
S(x-1) 3x+5
When dividing fractions,%+i:%-gzﬁ,there 1s no need for a common
c

denominator. But the property reminds us that when dividing by a fraction the result will
be the same as multiplying by the reciprocal of that fraction. At this point we will add a
step when dividing, we need to reciprocate, factor then cancel.

C. Divide

(4x-1)(x+2)  (1-4x) 36x2—l;6x2—5x—1
25x2 100x* 6x> +4x 10x>—10x

36x% ] . bxP-su-1
&xirdx T J0x*_j0x

(Hr=1)(2#3) - (1-4x)
25x* " jo0xY

- 36x*-1 . jox*—jox
ExX*+Yx  x*5x - |

- (Yr-1)xr2) . _soox”

25x* (1-4x) = (éxti)lbx-1)  rox(x-1)
| e Bk #0503 (oro =)

PER* (U =4px) = (exFNbx=1) Lox(T)

32 7
= — Yxi(rra) A R
- 5(éx-;) | Restrictions: x #—%,
3x+r R |
xX#—¢, x#20or x#1

The list of restrictions in the previous problem is a bit more involved. As we did before,

look at all the factors in the denominator, even if it was cancelled, to find the values that |\ y:
make it zero {-2/3,-1/6, 0, 1}. Tip: Look at the denominators in each step to identify the -
restrictions.

Problems Solved! 7.2-2
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Multiplying and Dividing

x4_y4 'X2+y2

x*=2x-15 2x*—11x+5

X2 +10x+21 2x2+13x—7

S5x-=35y . 25xy
Y 4 2, 2 Z 5, ) 2
X'-y? . x*try X=2x-48" « ¥ T-flx+5
sx-5y 2sxy X #+/0x#2) 2xZ4/3x —F
_ x-y? asxy = XZx-t5T | AxP#I3x-F
EX-S5y Xy Z X2#/0x+2] 22X —//x #5
- (x’+zzkxz—zl>. A5 Xy - Q(+JIX-5). Qx~1 Yx +%
5(x-y) (’(Z*'/z) (x +3)Yx+%) @x—=1)x-5)
= (x/"wgy/z)/xfy)é@-zggy = ( 2 <7
L7 x2eg) (BT (267T) (3=5)
= 5_Xy[/\’+y) = /

Remember that when using function notation (f + g)(x) = f(x) + g(x) implies division.

D. For the given functions find (f + g)(x).

6x* +x—1

Problems Solved!

81—x° x® —4x—-45 12x* +23x-9
X) = 5 X)=—FF" X) = 5 X)=
/) Ox +18 &) x> +7x+10 /() x2 +6x—40 &) 12-31x+7x*
_ Fi-XT . xP-gx-ys = [2xt+23x-F . bxEP+x-]
- 9x+/‘3’-'— xl*_?_)c*,/o Xz+éx-6/0 /;’B’X*’;XZ
- Bl-X* _ X*+Fx+/0 = 12X +a3x-F | 13-31x +Px?
T 9x+8 i yp-gs X*+éx —40 bx*+x -/
= (g£2X97X) (kw5 frea) = Gxo 1 XX+ 9) | (G-2ly-x)
G(X+2) (x -9 x+5) (x =4 )x+ ) (2x +1 (3% - 1)
-/
( QXN oAt St Z = (BT +9)(3-2x)tr=5)
YD) (L4 X #10)( 2x#1) (37T
= 9+ X = - (ﬁﬂm)
7 (X¥r0) 2x+1)
7.2-3



Problems ' Chapter 7 _Rational Expressions and Equations
Solved Adding and Subtracting Rational Expressions

When adding or subtracting rational expressions we will need a common denominator.

. . ..a b a+b .
The property that we will be using is —+ — = . There is an extra step, however,
c c c

after we add or subtract we then need to simplify the resulting rational expression.

A. Add or subtract

X . 5 2x+7  x+5
2x+3 2x+3 (x+2)(x=5) (x+2)(x-5)
Ax+# X+5
% 5 (x+2)YX-5) (X+2)x-57) Distribute the -1.
+
2xX+3 AX+3
* = Ex+¥? -(x+s5) 2%+ F-x-5 <3
X +5 (X+2Xx-5) (X+2X A~5)
2X+3
— __X+2 - !
(x+2)(X-5) X-5
X 5 3x+4 2
2 = -
x° =25 x"-25 x—8 8—x
X 5 B3x+H _ 2
X%-25 * X*-2s5 X-F g-X G Use the fact that
8—x=—(x-98)
_X+5 = Bx+4 , R
X%-25 X—-8 X—8
= _(x+5) / = 3x#442 _ Zx+4
(X+5)(x-5) X-5 X—7 X-38
x2+2 x—22 2x? x+15
2 + 2 2 + 2
x +3x—28 x" +3x—28 x’—9 9-—x
X2+ 2 4+ X-22 Ax*= £ X#15
X*+3x-28  X*+3x-29 X*-9 g-x2
x2+2 +x-22 - _AX*  x+is
X*+3x-2% X=q X%=9
X*+x-20 (x-4Yx+5) = Rx2oxo/5. (s x=2)
X*+3x-28  (X+72YX-H4) xX*-g (x+3)x-3)
_ M){X.}—j) L X+S5 _ {ZHJ’)M - O +5
(X+7) (1) X+? ( x+3)(¥3) X+3
7.3-1

Problems Solved!



Chapter 7_Rational Expressions and Equations

Adding and Subtracting

If the rational expressions that we are adding or subtracting have unlike denominators
then we will need to find the equivalent fractions with the same denominator. To do this
multiply both the numerator and denominator of each expression by the factors needed to
obtain a common denominator. To help determine the LCD, first factor the denominators.

B. Add or subtract

1 1

3

L )
Xy x+4
L_ L - Lyyy_ L/x 3 3 . a2/x+
Xy x(¥) 7 (%) 79'17*2’1»4"7&»*7{
= Y _X 2 Y-X Bracxry)  B+2x+¥ _ 2x+//
Xy Xy Xy = Txry T xry T X?Y
—3x-2 2 3x 1
+

x2=2x-3 x+1

9x? —16 3x+4

—3x-2 |, _=2
Xz"ly-B X/

= - 3X-2 of a? ) [’\"3)
(X+1)x-3)  (x#1) (X-3)

- ~—3x-2 +2(r-3)
CX+1XX-3)

= —3)(‘24'2)(’4: ~X—8
(X+1YX-3) (x+iYx-3)

3% /

7x*/b 3x+Y

= 2% 1, (g
(3x+4Y3x-Y)  (3xry) (3x-%)

- 3x —1(3x-¢)
(3x+4)(3x-Y4)

3 BX"BX -/'ﬂ - y

(3x+4)3x-Y)  (3r+y)3r-y)

2x 1 X 3

2 = 2 T2

x*—1 x"+x x“+4x+3 x"—4x-5
x / X _ 3
X%~ Xi+X X244y +3 XYx-5
= 2% / X 3

CXFPNA-1) © AAFT)

= __.:ZA__.’(+__I___.(£LZ

HYa-1) X 7 xlid) (x-1)

= Ax* +/(x-1)

X (x+1)(4~-1)

= AxFrx-1 _ (ax-1)x21)
X(X+1)(X-1) X{X+1X ¥-1)

= (2 Hr) . Ix-/
X (D lY-1) X (x-1)

(X+1 Xx+3) T X1 Xx-5)

= X __ 0-5) 3 (x3)
(x+1)(x+3) (X-5)  (XFH)(U=5) (x+3)

= X(X-5)-3(+3) _ x*5%-3x-9
(X+1)(X+3)(y=5) (XH+1XX+3)(1-57)

= XEIX-F L (x+1Xx-9)

(XF1)(X+3)X-5) Cx+0)(+3)(X-5)

= HAx-7) - _x-9
O AF3YA-5) (X+3)(X-5)

Problems Solved!
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Chapter 7_Rational Expressions and Equations

Adding and Subtracting
C. Add or subtract and state the restrictions.
1 1 2
T

x (x+1) x"-1

L, L. s = L L 4 £

X (X+7) x*-/ X (xX#1)  (X#+1XA~7)

= L (xx)r0) A Xtx-1) =4 A
X (X+1Xx-1) * (xr0) - Xx-1) (XHr-1) - X

= CXH+IXX-1)+X(N=1) + 2X

2x% +x - |
X(+)(X-1)

X CX+)NX-1)

(Zx-1Xx+ 1)

X% Xty — |+ x2~x +2%
XCXFIX H~1)

(2x-1

Cxrayx-3) (%3 7

= . E2x-/
X (XHINX~1) XOATH A~ 1) X(X~1)
Restrictions: x # 0, x # —1 and x #1
3 X 1
2 2 +
X" -9 x"—-6x+9 x+3
3_._ _ _......._...__.)‘ + __.’—.. = 3 - x + .._I_
X*-q  X%bx#g X+ (X43)x-3)  (X~-FAX-3) Cx+3)
~ 3 (x-3)

(xr3) I (X-3)(x=3)
(x-3)r-3) (X+3) (X+3) (X~3Yx-3)

= _—6&x
(X-3)%(X+3)

CX-3XX=3)(X+3)

Leotrickons:

3(A=3) ~X(X+3) +(X-3¥X-3) _ 3x-F - x2-3x + X =3x-3x+9

(x~3)*(Cx+3)

X¥F3 and X #-3

fx) =

D. For the given functions find f{x) - g(x) and state the restrictions to the domain
1

il )= 2
x—17

x+7

fex)- gex

R X¥e

)=+ and g(x) = -

X*F ~ X-7F

1l

(X=F)—=(X+2)X+7)
CX+3XX-2)

n

X=F —(x*42x+Zyx +/4)
(X+F) X~ T)

X=7 =X*=~9x ~1¢
(X+P)x-7)

-p(x)—gcx)
- ($3)-(¢3)
(559)-(%=

X+Y —X+2

Zx
- E - 3
CXr7)A-7) T S T x
= = (x%+8x-21) Restpichon i X FO
‘ (x+?2UX-#)
Reshrichons . X #-7 ond X7

Problems Solved!
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Solved Simplifying Complex Fractions

It turns out that we have all the tools needed to simplify what are called complex
fractions. The numerator and denominator of these rational expressions contain fractions
and look very intimidating. We will outline two methods for simplifying them.

Method 1: Obtain a common denominator for the numerator and denominator, multiply
by the reciprocal of the denominator then factor and cancel.

1 1

3 3b

Simplify Z—b

b a
L _ 1L [ b-a
3a __3b
a_b = Oia-bbl < | Common denominators first.
b a ( ao ) |

Multiply by the

: - b-a ., ab _ (b-a) _ab
reciprocal of the — 3ab  a*-p:  Zap Ca+bya-b) —

Factor then cancel.

denominator.

(b==y , av !
Baks~  (a+rb)a-b) 3ca+b)

)

Method 2: Multiply the numerator and denominator of the complex fraction by the LCD
of all the simple fractions then factor and cancel.

1 1
Simplify 2~
b a
Lo L L __L
30 3b_ _ ( 3a  3b ) FaL Multiply numerator and
-‘-’\b— = % ( % - % ) 3ab denominator by the LCD
- b-a _ (b-a)
30t-3y  3(a-b)
-1
Factor then cancel. | C—> = M;__ = -
| 3(a+b)(a—t) 3(a+b)

To illustrate what happened after we multiplied by the LCD we could add an extra step.

A L. 3ab .
= 3b)za»_ L3 ,j’-&zab

- = b-a - L.
(%—,g:)aab %./&h_ 2%. 3xb Ba*-3b*

For the following solved problems both methods are used for each problem. Choose
whichever method feels most comfortable for you.

Problems Solved! 7.4 -1
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Simplifying Complex Fractions

A. Simplify using method 1. B. Simplify using method 2.
1 L=k
s i
S L _6_‘/—)(‘) £
X*  é9 _ ( é49x* X2 6 4x *
Lo, L X+2 £
g X Ix ) Lty ( —‘-)é#x
~ 64-x* _8x (3+U8~x) _Bx . 64-X* (% +x)(®-x)
é9x* X+g Yy 2 X+3 QX2 +64x Ex (X + %)
= CGHNEX) B . B-X - (N(E-X) - B-X
é‘/ﬁm) X Lx(X+F) °X
X
1—4_21 ]—4_21
_2_15 _2_15
/ X:—¥x-2/ _4_ 2/ 4 2/ 2
- (e 4t E)
- 2_ —_ 2 _ /5 - Z 1Y, y%
/ 72(—,’(;'- (X 2x /s‘) /- Z-A (1- % = )X
= XPx-2l X% (x-7w#3) _ x? = Xndx-21 o (x+3Xx-F)
x?* Xov-15 X% (x+3Xc-5) X2-2x-15 (x+3]x-5)
= (X-P(3) . - X-7 = _%sz’f.) = X-7Z
X p3)(X-5) -5 (30 x-5) X—5
1_ 1 1_ 1
X =2, X =)
4 4
2 D5 x*-2x
B X-2 —X
X X-z . x(x-2) , |
L. At [
xl‘izx x?-‘i.zx X X=Z _ ( R_—X‘z X(X‘Z)
4 R .
= X-2-X , X%2xX . -2 X(x-2) X %2x C”X'Z)) x(x-2)
Ty = XiX-2,
(x~-2) 4 X(x=2) H - xezax _ -2 - _
= 3 5
)e()rrr by 2
1—L 1—L
1_ 11
_ 4 x*—1
=5 (x’-) x % X /_;L"_("x*-)"’
|} - 2 =
Ty (v ) x> I-x £-i (%~1)-x?
= QM: - X+ = xE— L OF)A-1)_ L x+
*X*(1>x) X X—x* X(1=x) X
X

Problems Solved!
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Solved Solving Rational Equations

Rational equations are simply equations with rational expressions in them. We can use
the technique outlined earlier to clear the fractions of a rational equation. After clearing
the fractions we will be left with either a linear or quadratic equation that can be solved

as usual.
X 2
Solve + =—
x—4 x—-2 x —6x+8
dop X L _=
X4 -2 X*-6x+8
Reshrichons -
Step 1: Factor the / X - 2z X #2 and <& Step 2 .]dentyfj/ the
denominators. ’ (x-4) (x-z) (x=2)x-4) X+4 restrictions.
X
(X-2)x~4) + 77-) B ( x-2)x- y) < | Step 3: Multiply both
(X q) e X—z)(l 7 sides by the LCD.

1]

Step 4: Solve like normal. In 0= (¥-2) + x(x-4) <
this case solve the resulting X-2 +x%~dye =2

quadratic equation.
2 —_—
-3 v ——'7 =0

(X-4Xx+/) =0

X-4 =20 ok x+ =0

X =4 < | Step 5: Check answers

“25.,_‘. icHon against the restrictions.

Solution set: 3 - g

This process sometimes produces answers that do not solve the original equation, so it is \/ /_
extremely important to check them. Tip: It suffices to check that the answers are not
restrictions to the domain of the original equation.

A. Solve
o5 S 4 2x+7  x+5
2x+3  2x+3 Gc+2)(x—5) (x+2)(x-5)
__)_(-. + S = ? Resiction
Ax+3 | 2Zx+3 X+ % 2Zx+7 N &' g%,g;c:;—,{”_s_,
(2x+3) + 5 ) = Z(x+3) (x¥eia-s) (x+2)(x-5) ;*;

2x+5 Z2X+3

2x+7 \. [ X+
(y+a)[)l-5)(c YFLY, stj’ (-5 [)(n)/x-s')

X + 5 = 7#(2x+3)

X+5 = /4x+2/ Zx+?F T X+5
/3 il X y No 50/0'/70’\ o
—/3x =
=/t R\’..’:ﬁ‘xc"’lon
X = 73

Problems Solved! 7.5-1
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Solving Rational Equations

Determining the LCD is the step that most students have difficulty with. When deciding
what the LCD is, use one of each factor, make sure that when we multiply it cancels with
all the denominators and clears the fractions. If it does not, the LCD is incorrect.

B. Solve
1 1 1 3x+4 2
it _ — i
8 x 4 x—8 8—x
Bx+4d 2
-8 ~ox = | ,x*%
_si.,, ;(/_ = T,I' , X¥o 3)(-:4 N g_ - <& Use the fact that
R [ X-3  X-% 8—x=—(x-29)
%x(g""}?): g"(“—i)
3x+d, 2\ _ N
X +8 = ax (-8)( T +5og) = 1 (X%
_ -x
X > = Zx+4d +2 = x-%
) Bx +6 = X-%
Solution Set: 583 3
2 = -/6/
X=-7

If we multiply both sides by the LCD we would next distribute it through the expression.
We can save this step and simply multiply every term of the rational expression by the

LCD as illustrated below.

2x 3 1 X 1 X
+ = + =
x> -9 x+3 x-3 x—1 6x-1 (x=1)(6x-1)

2% 3 _ X+ 3 x [ x X+

X9 T X443 T x-3 ) x3-3 X1 Y Ex-1 T (x-i06x-1) 1 X¥4
. o

2%, 2 _ L xu—““’::') Rl ) s (X

(X+2)(x-3) (X+3) ~ (x-3) (X-1) (6x-1) (X-1)6x-1)

X Li*”‘(i—a) 3@*"’(5-’) _lez)("’)

+3)(x-3) T (x+3y  (x-3)

AX + 3(x-3) = (x+3)
Ax +3x -9 =x+3
Sx-9 =x+3
Hx = 12
X =3
Restriction
NO so/u}/'pn, @

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

6x%2 X +x-] =X

6x% - x -1

(2x -1X3x+1) =0

A2x-1=0 g 3x+r| =

2x=/
x= Y

Solutin Set: i"g"/ 3’3

Alternatively, we
can multiply each
term by the LCD.

=0

3x=-1
x="Y3

It is tempting to simply multiply all the factors of the denominator together to obtain a
common multiple. This will work, but usually leaves us with an equation that is too
cumbersome to work with. If we use the Least Common multiple of all the factors in the
denominators then we will have less factoring in the end. Bottom line, it is worth

spending the extra time to find the LCD.

Problems Solved!
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Solving Rational Equations

6 6 2
+ =
x=5 x*-11x+30 x-6

x+7 x-1 4
+ =
x—1 x+1 x*-1

6 6 2

L+ = =

X-5 = X*—|Ix+30 *b

b k) b
" (T P )

0x-5) T (X6)Xx-s) ~ (x-6)

6(X-6) + b6 = R(-5)
bx -36+6& = 2x-/0
6x —30 =A2X—-/0

6{x = 20
x =5
Restrictron

No Solutin, @

é + e = 2 __ )):I;
(X-5)  (x-6)x-5) (x-6)

X+# , X-1 . _4_
LTI TN ST

xX+3 . (x-1) _ _4
(x-1) 1)y~ (XHA-1)

e 1) A
S 5 ()r*/)wn{: 4 gt )
(x-1) (x+) (X+1Xx-1)

(XH2YX+1) + Cx-1)x-1) = 4
XX+ P+ 2 +X=X-X+| =4
x>+ éx +8 =4
AX*+6x +4 =0
a(x*+3x+2) =0

A(X+RXx+]) =0
X+2=0 o’ X+ =0
x>l

Qestrichon
Solwtion sed 3‘973

Some literal equations, often referred to as formulas, are also rational equations. Use the
techniques of this section and clear the fractions before solving for the particular variable.

C. Solve for the specified variable

Solve 2 =t for D.

Solve % = h for A.

be = ab-acC
be = a(b-c)
bc = a(b-c)

A
..-Z.D— = ¢ .Z_’_qz /b
) " &A= bh
c(B)=¢ct b(22)=b-h g m o
D=ct a4 =bh A= %f—‘
1 1
Solve l-i-l:l for a. Solve —=—+— forR
a b c R R, R,
Lo, L 1
R L= F+ &
Labe  fabc_ jabe ' >
a b = C

L 248. _ _[_Qﬁ.e'l _LQQ\Q"—
2 "R TR

Q\Qz = RA, + QQ\
R Q. = @(Qﬁvﬁ,)
RR = R(R:*R,)

(R, +@%) (Rz+@y)
(b-c)  (®7<)
bc Q\Q\I —
e - e 2.+
Problems Solved!
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Solve m =221 for y. Solve X+ 2 =1 fora.
X—Xx a
_ 4-4 X, ¥ _

- Xb+ya =adb
m(x~x,)'—‘%'_% (x-%1) 4

) xbo = ab—yt&,

27(X-X) = F = xb =a(b-g)
-f'yy J—’/ Xb _
“N-X,) + Y, = P (b-y) ~

The reciprocal of a number is the number we obtain by dividing 1 by that number. Often
we think of the reciprocal as an interchange of the numerator and denominator but this
definition fails us when the number to be reciprocated is a variable.

Typical Number Problem

The reciprocal of the larger of two consecutive positive odd integers is subtracted from
twice the reciprocal of the smaller and the result is 5= . Find the two integers.

Let X = e smaller yos);lr've odd /Io-/ejer-.
Hen x+2 = Hu Mrjer easa'#we odd N\"’Cjef‘~
The recipeocal ol v s K and He (‘EC\Qroca‘ of x+2 #5 #z

Set-up ~» o?(;}
or 2
X

35x(X+2) (}_ _ ) :<i) 35 x(x+2)
X (x+2) 35

Fo(x+2) - 35x = 9x(x+2)
FOX +190 ~35x = Ix*+18x

35X 4140 T IxZr/8%
~35% -—r40 —35y =/Y0

O = Px% - )?x - 140
o =(Ix+28Yx - 5)

IXF+2E =D o X-5 =&
9x =~28 =5
x="%
Negatve

The hvo fos;yll've odd /nJejars qGre 5 agnd #.

Problems Solved! 7.5-4
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yorve

Word Problems

The set-up for the applications in this chapter will be rational equations. The keyword,
reciprocal, appears often. Remember that the reciprocal of a number is 1 divided by that

number.

A. Number Problems (w/ keyword reciprocal)

One positive integer is 5 more than the other. When the reciprocal of the larger number is
subtracted from the reciprocal of the smaller the result is = . Find the two integers.

let X = He smaller Qosi—}\{zc (n-\ejon.
Han X35 = He \A-rjer -W\-\-cje(‘.

Set-up —> B I -
X xX+s5 /4

_,-,“,“,5')-"‘ __l_;x(HS)'"/ s x(A+8)7Y
X - X5 =4

I4(x+5) ~ 14x = Sx(X+5)

4% + 30 ~14x = Sx*+25%
O = Sx2 425X X¥? =0 pa &Ex-Jo:o>
0 =5x%r25x - 70 X=-7 Sx=/0

“Pesatve
0 = (X +#)X5x-10) J
“he +wo /'m’-ejer:s are 2 and F.

The difference between two integers is 5. If the reciprocal of the smaller is added to twice
the reciprocal of the larger the result is 2 . Find the two integers.

, -y =5
it x- ere loer(T
X-8 = e smaller Infeser g = X=5
Set-up — 1 A - 23
e ”?( x) t s 66
2600 14x0T) g34x0-9)
X t X5 T %6
133(X-5) + 66x = 23x(x-5)
132x —~ 660 +66x = A3x%~ /5%
19%x ~660 = 23xT- /15
£3X2_3’3X f‘ééo Z3x—é0=0mx~n:c
Z3x =60

0 = (23x-6Xx — Il) ‘=603
o Ao }nlejerﬁ are Il and & .

[}

n

Problems Solved! 7.6 -1




Chapter 7_Rational Expressions and Equations Word Problems

The difference between the reciprocals of two consecutive positive odd integers is% .

Find the integers.

let x = m-ﬁr"o‘f @oa:-/-[ve. odd l-;llej@-'.
x+3 = Yhe mext odd inteser
Seb-up —> 1 _ L _ =
X X+2 15
LIS s 5 sx (A42)
X T oxrz T s
IS(X+2) = I8 = 2x(1+2) 0=2(x*+2x -1(S)
IEX +30-15x = Ax*rYx O’Q(K-SXX"N"')
30 = 5—7)(7’7!—7,( X-3=0 b2 X+5 =0

0 = Ax*+4x-30 &=3 %=
—ﬂ\l( 7‘?00 /'rnle)—ers arée 3 and 5

We have two equivalent formulas to choose from when solving work-rate problems. If
two people are working together on a job then their rates add and they can perform the
job working together in a shorter amount of time.

If we let x = time it takes person 1 to complete the task then his work rate is - . In other

words, he can complete the 1 job in x number of hours. If we let y = time it takes person 2
to complete the task and 7 = time it takes with both working together we get the following
formulas:

Work — Rate Formulas: 1 + 1 = ! or alternatively L + L 1
x y t X y

B. Work-Rate Problems

Bill’s garden hose can fill the pool in 12 hours. His neighbor has a hose that can fill the
pool in 15 hours. How long will it take to fill the pool using both hoses?

let £ = time i+ Fakes ‘/DI\”OL‘Q ool witHt beHr hoses .

T el o T~
pe o 3 = ale_
r"‘_—"—.—_
1 / _ / = The rates add,
1z 7 75 T % G not the times.
Leok | | got _ 4 ot iy
iz ts = ¥ t = %g
St + 4t = 60 = £
gt = &0 =4 %

Botr hoses can LI} Hle pool In 65 bours .

Problems Solved! 7.6-2
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Joe can complete his yard work in 3 hours. Ifis son helps it will only take 2 hours
working together. How long would the yard work take if is son was working alone?

Let y = £ime i+ Jales Joes son o de ‘+€\Q,/ﬁ-ﬂD.

Set - - 1, S - L
R 3 7t s T =
L6 Léy _ L.6
3‘3‘4—‘6‘ ‘&_Z ¢
2g 6 = 3y
6=t3_

Waa\(\'nj alone, A would Jele Toes 50 & hours .

Norm and Cliff can paint the office in 5 hours working together. Being a professional
painter, Norm can paint twice as fast as Cliff. How long would it take Cliff to paint the
office by himself?

let X = time '/‘} fakes A/oﬁm 7190‘)41"44 % aﬁ)—oncg alone .

Zx = time f Wil Sake C/,ﬂ,/’ wogk,,,,j alpee <= | Cliff is slower so it will
/ A _ ) take him twice as long as
Set Tup 7 x T2 T 5 Norm working alone.
_){_”Dx+ 2f}.wx — L .rox
/o + 5 = 2Zx 2x :Q(Lf)=/5
/5= 22X S0 it weuld +ake cl.ﬂ-ﬂ
//7/‘5—_7)( [5 houes w q?d\"’"" e

ofQce alone .

We have set up uniform motion problems using the formula D = r¢ . For the following
motion problems we will need the equivalent formula £ =¢ to set up the equations.

C. Uniform Motion Problems

The first leg of Mary’s road trip consisted of 120 miles of traffic. When the traffic
cleared she was able to drive twice as fast for 300 miles. If the total trip took 9 hours how
long was she stuck in traffic?

LC‘& X = YWase ‘53@939 m %O.‘QEIC P = /i\\

! s+ 120 D=ct
2% = Speed o@-}m “ralfic ‘eg \zo X Y = T T
n 200
Set-up s |00 | 2x |22 R -D

A wes) & Tota |

SC-{:-wf
20 .2x 300 . ‘
X + S = g2 590 = )8x Zime /o Fratfic
1< K3 wAS (22 - (2o
240 + 300 = /¥x ~ zo
50 =X —
sS40 =/%x 56 60 =2xX = Y hes

She was in dratlc Jor A bours

Problems Solved! 7.6-3
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A passenger train can travel 20mph faster than a freight train. If the passenger train can
cover 390 miles in the same time it takes the freight train to cover 270 miles, how fast is
each train?

Let % = sgeed o -Coe\ﬁ—\\"' ‘Fm\n r_/EN\

r e +
X +zo0 —speei)esfp Passense +f-.i’.: l T"q” n “same
Frain . 'Passenzer- 390 time '
Hrdin [ X+22 ) 20
set-up » F70 _ 379 I N
X X+zo Set-up
AT70(X+20) = 350X SYO0 =130
1206 120
AFOX + 5400 =395 x g5 = x
SYop = 120x S50 €5 =xt+20

Ffegj'H Frain spe€o 15 4S5mgh and passenger Frains speeo i3 ESmpie

Billy rode his skateboard 24 miles to his grandmother’s house for the day. It was a rough
ride so he borrowed his grandmother’s bicycle for the return trip. Going twice as fast on
the bicycle the return trip took 2 hours less time. What was his average speed on the
bicycle?

Let x = 5peep on skateboard |ID = ¢ . ¢

_ ' skate~ 2

Ax =5peed an Ghke boe® 24 X I =

eyele oA

S - E7) ETH K-
X 22X ‘ T

;?"L’__vx_ 12 .X

— -

X X =X @)l averas od Emph on +a

A4 -12 = 2x 5/<4)l€£oﬂ-¢2) and I mph o
J2=2x% “Fhae brc—/clc.
6 = X

Brett lives on the river 45 miles upstream from town. When the current is 2mph he can
row his boat downstream to town for supplies and back in 14 hours. What is his average
rowing speed in still water?

Let %= Bretts cowing speep D = /& .
D=
< "-'\9 Dow nstream 45" X+a
= };3' ] 2=
Yz . X-2= = )4 N Westrea} 457 | X-2 | 555
+-Z. - .
(+) * (A-2)
HE(X-2) + 45¢x+2) = )4 (r+2)Yn-2) 0= CFx+yX x — 2)
45% =0 +45x +50 = I (x>¢) X+4:0 oe X-F#=0
0x = /¥x* - 54 Fx=-Y
= @D

0 =/4x"— 9px ~5C

ﬁ?jq}'lva
0 FA(Fx*45x ‘39)

Brett's fowwg Spees W ohl) water 15 Fmph-
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Variation problems often set up as rational equations. Given two quantities x and y the

following keywords indicate a particular relationship where £ is called the variation
constant.

Direct Variation: Inverse Variation: Joint Variation:
y varies directly as x y varies inversely as x y varies jointly as x
or or or
y is directly proportional to x | y is inversely proportional to x y is jointly

proportional fo X
y=kx _k
Y= v =kxy

D. Variation Problems

Weight on Earth varies directly with the weight on the Moon. With his equipment, an
astronaut weighs 360 pounds on earth but only 60 pounds on the moon. If another
astronaut had landed on the moon that weighed 54 pounds with her equipment, how much
would she weigh on Earth with equipment?

let g = (,de\:?h-)— on EacHe
X = u)e\oh%— o Moo

Se%-u\\? - g = & x W

To fnd b : 360 = & (40) o
360 =ﬂ& o 2 = 6(54)
60 GO = 324
6=k

On eardth she would We-u-)-\, 324 /a5 .

The weight of a body varies inversely as the square of its distance from the center of the
Earth. If a person weighs 175 pounds on the surface of the earth (7 = 4000 miles) how
much will he weigh at 1000 miles above the Earths surface?

Let 4= Wefﬁh-i of e bopg_
R = Distance dromdhe cenker of Fa enris
A=
be‘f-up -~ 4= x= 2. x07

To —ﬂmo‘ Jz.‘ |75 = -‘_'L___ mebdel ! g = —
(Yooc)*

Find 9 whan X = Yodo+/000

_ 2-¥xmo9_ 2.%x107

/75 =
(40w) K g- = (5.000)1_ - .59-5-)(’0‘

28 x 07 =K

= 1./2 x 0%
= 12
He will weish 112 Igs at J00C miles ep

Problems Solved! 7.6-5




Chapter 7_Rational Expressions and Equations Word Problems

The distance d that a free-falling object has fallen is directly proportional to the square of
the time that it has fallen. An object falls 120 feet in 4 seconds. Find the constant of

proportionality.

tet d =—the distance She object has Lrllen
€ 7 He Lime Fhat Feobject fakes do Lall.

sel-up 4= kt*

120 = K(4)~ (lzoFé n '-/sec..>
120 = K-/b
e Tk

= —,Z—s_: -

The area of an ellipse varies jointly as a and b, that is, half the major and minor axes. If
the area of an ellipse is 300z square units when a = 10 and b = 30 then what is the
constant of proportionality? Give a formula for the area of an ellipse.

Let A= He area. ot an ell-'qsi’.

58‘&’1.,4? - A— = Kab
30077 = K(/0)(30)

30077 = K- Zoo
0077 = K
goe

K=

Hrea of an Ellpse  A=rmab
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Sample Exam

Please answer all the questions and show work where appropriate.

1.

10.

x*=2x-15

Evaluate f(-2) given f(x) =
F(2) given f(x) = =

2
x°—x—-6

Simplify and state the restrictions to the domain: ~ ————
2x" —=5x-3

3x? =5x-2  9x*-1

Divide: > +——
x"—4x+4 3x°—-25x+8
Add: 3x + i + 8
x+2 2—-x x*-4
2
Subtract: 5 al -
x“+2x-3 2x " +x-3
1_1
Simplify: —
IRy
1
Solve F=9C+T6O for C.

The sum of the reciprocals of two consecutive odd integers is §. Set up an
algebraic equation and use it to find the two integers.

Norm can paint the office by himself in 5 hours. Cliff could do the same job in 7
hours. If they work together how long will it take them to paint the office?

An executive went on an 8 hour business trip that required a 165 mile bus ride to
the airport then another 2750 miles by airplane. If the airplane speed was 10
times that of the bus, how fast was it moving?



Chapter 7_Rational Expressions and Equations
Sample Exam Answers

10.

A
9

x+2
2x+1
x—8
x—2
2(x—2)
x+2
2x-3)(x+2)

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

with restrictions x # 3,1

Tx Tx
T+ x x+7
C— 5F—-160
9
1 and 3

Approximately 2.92 hours
550 mph



Problems

Chapter 7_Rational Expressions and Equations

Solved Sample Exam Solutions
Y e Simplify and state the restrictions to the
. X —4X— 2
- =————, . -x—6
Evaluate f(-2)given f(x) y— domain: x2 X
2x" —5x-3
i-zs x*-x- 6 (x =3)(x+ &)
~ (_1)3‘;('2 s 2x*-5x~ 3 (2x+1 X x — 3)
—p(—Z) T TH(ay —
2" -25 — X+ Reste icdons
2x+1 X+* 3,72
— Y+ 15
le-25
= -1 - _z
-9 7
2 _ 5y _ 2 _ 3x X 8
Divide: 3x2 D + 29x 1 Add: + s
x"—4x+4 3x°—25x+8 x+2 2-x x -4
3)(7-".5—)("2'_‘ 9x2_/ 3% & X + 18
X% —Yx +¢f 3x*-25x+§ K+ = xE-y
= 3x’-5x-2 | 3x*-25%+¥ = 3"\”4)_ K(’“ﬂ_,_ 3
XE—yy +y Fx=~-) (x+z.)Lf’7'7 Q(—z_)u-n) CX+2)(x-2)
= g'gﬁflz__)f:—'z) =1 Yx-3) = 3x(x=-2)-x(x+2) +F
(% ~@XF"R)  (BxFTY3%=1) (x+2)(x-2)
= X=2 = 3xT-bx -x*-2x+ 8
- X —2— 6x+zxx~z)
= 2x*-%x +¥%
(x+2)(x-2)
= 2 (X*~fx +4)
( X+2\Nx-2)
= A0 -2Y(x-2)
Cx+2)(x~2)
- AlX-2)
(x+2)
Problems Solved!




Chapter 7_Rational Expressions and Equations

Sample Exam Solutions

1 1
2 SR 7
Subtract: — - Simplify: 17 ]
X +2x-3 2x " +x-3 JERT)
X 2
X2 +2x -3 2x*+x-3 11 L =7
7 X - Zx
- ¥ (z#¥3) 2 (4+3) - 47 -x>
R +3Xx~1) 2) 25+ 3 x— 1 )(H+3) o (lﬁx‘-)
(2t
- _Xx(2x43) - 2(x+3) _ X-F  49x*
CX+3XX=1)(2%+ 3) - Fx 4G—x2
= Ax+3x-2%x-f <7) :M;-\;z
CX+3)(x~1) 2%+ 3) T T EZm Gex
J
L
AxEpx — L _ 7 % Z %
Cx+3UK=1)(22 +3) T Fex T The=
 (x-a(x+ )
CX+3XX-1)(2x+3)
9C +160
Solve F :T for C.
— QCc +/60
=7z
SF = 9Cc + /60
SF-/60 = 7¢C
SFE-160 . .~
7

The sum of the reciprocals of two consecutive odd integers is 3 . Set up an algebraic

equation and use it to find the two integers.

Le\‘. X = %Q‘C\rs"' ogc! m—)Qjeﬂ.

X+ = ‘ﬂw.-—nex—)' Q&d \n-)'ejm
L A - 4
*x + X+ 3

— Sef-u.p
I(x+2)+ 3x = 4 x(x+2)
Bx¥b¥3x = 4x% 48 ZX+3Z0 or x-1=0
o -+ +/
bx +6 = Y4x* 54 =5
- 2z %31 X={
o = 4xF +2x -6
o+ an
o = g(axz_‘,x_s) In"'ejm—
O = R(2x+3Ux— 1) Tha hoo OJisart 1&3 .

Problems Solved!




Chapter 7_Rational Expressions and Equations Sample Exam Solutions

Norm can paint the office by himself in 5 hours. Cliff could do the same job in 7 hours. If
they work together how long will it take them to paint the office?

tet = £ime -J’D Qpa'\’n—\ u?cml-s?ng -\-oje—lffzxa.f
set-wp —> s " FT T
Ft +5¢ = 35
Izt =35
t=3%/,% 2.92 hes

Wo&k\;\J -}'0(763’&4\2. = owil) e q«pl‘oxm\a‘—e,\\é 292hes

An executive went on an 8 hour business trip that required a 165 mile bus ride to the

airport then another 2750 miles by airplane. If the airplane speed was 10 times that of the
bus, how fast was it moving?

Llet % = speed of Mo Bus (P=rt or —rb—=t)

165 2FS O

Dicit set-wp %t Tox = F
AV

Bus Jes | %X "X /650 +23250 = Box
23150

Plane |2#s7| 1ox | 5o Yoo = 7o x
Fhel 4400,

S50 = X

Speco o Yt @lave 1o 550 mph\ 95 = X

Problems Solved!






Problems| Chapter S - 7_Cumulative Review

Solved Contents

Typically, Chapters 5 — 7 will be the material covered on an Elementary Algebra final
exam. At this point we will review and reinforce the techniques we have learned. The
best way to do this is to partition 2 hours of your time to take the following sample final
exam. When you are finished check your answers and go back and find problems similar
to the ones you missed. When you have successfully answered all the questions you will
be ready to move on to Intermediate Algebra.

v’ Sample Final Exam
v’ Sample Final Exam Answers

Problems Solved! Sample Final Exam



Chapters 5 — 7 _ Cumulative Review
Sample Final Exam

Please answer all the questions and show work where appropriate.

e -5x7y7z
1. Simplify: —_—
Py 125x°y 2"
3.4\ 72
2. Simplify: (2)6 _Sy j
6xy
3. Subtract: (2x* =3x+5)—(3x* +5x—10)

4. Multiply: (3x—3)(2x* —5x+9)

5. Divide: (6x* —11x° +6x* —16x +1)+(3x —1)

6. Factor: x*—81

7. Factor: x* —4x’ +8x* 32

8. Solve: (2x—-6)(x—2)=2(x+13)

0. Find a quadratic equation, with integer coefficients, that has solutions {—{, 5}.

10.  The base of a triangle is 3 cm less than twice its height. If the area is 10 cm” find
the length of the base.

11.  Find the x and y - intercepts of f(x)=3x" +14x-5



Chapters 5 — 7 _ Cumulative Review
Sample Final Exam Page 2

1 2

12. Subtract: 5
x°-9 3-—x

5x+2 2x+5

13. Subtract: -—
dx—-8 x"—x-2

243 -3
14.  Simplify: —
_ % + X%

2x*+9x-5  x?-25

15.  Divide: 5 +—
2x"4+x-1  x"—=10x+25
16.  Solve: S 22x -3 _ 1
2x—-6 2x" —-5x-3 2x+1
17.  Solve for a: l+l=l
a b c
18.  An office utilizes two printers an old one and a new one. The older printer takes

twice as long to print than the new one. Using them together to print a certain job
it takes 10 minutes. How long would it take the old printer working alone to print
the same job?

19. One number is 4 less than the other. When the reciprocal of the smaller is
subtracted from the reciprocal of the larger the difference is — . Find the two

numbers.

\
20. Given the graph of f(x)=-16x> +96x +256: o
a. At what point in the domain does the graph
attain its maximum? et
b. What is the maximum? N

>

C. Find the y-intercept.




Chapters 5-7 __ Cumulative Review
Sample Final Exam Answers

2
. -2=
25x
9
2. W
3. —x*—8x+15

4. 6x> —21x* +42x-27
4

3x—-1

6. (x> +9)(x +3)(x -3)

5. 2x* =3x*+x-5-

7. (x+2)(x=2)(x +2)(x* —=2x +4)
8. 1,7}

9. 3x> —14x-5=0

10. S cm

11 x-intercepts (-5, 0) and (§, 0)

y-intercept (0, -5)

1 2x+T
(x+3)(x-3)
13 5x+9
4(x+1)
14. 2x+5
x-3
15, X223
x+1
16. No Solution
17. a=_bc or a= be

c—b b-c

18.

19.

20.

15 minutes

8 and 4

a. x=3

b. =400

(0, 256)

e






Elementary Algebra Index

Absolute Value
Addition Method
Area Formulas

Base

Binomial

Binomial - Factoring
Bounded Interval
Cartesian Coordinate System
Clearing Fractions
Coefficient

Common Point
Complex Fraction
Compound Inequalities
Constant Term
Contradiction

Cost Function

Cross Multiplication
Degree

Dependent System
Dependent Variable
Difference of Cubes
Difference of Squares
Direct Variation
Distance Problems
Distributive Property
Division by zero
Domain

Domain - Restriction
Double Root
Elimination Method
Equivalent Fractions
Equivalent System
Evaluating
Exclusive Endpoint
Exponent

Exponent - Negative

Exponent - Zero

1.1-3,14-3
43-1
6.7-3
1.1-4
53-1
63-1
24-1
3.1-1
43-3,65-3
53-1
4.1-1
74-1
24-2
53-1
22-2
3.6-3
23-7
53-1
4.1-1
3.1-1
63-1
54-4,63-1
76-5
23-9,44-5
1.6-1
1.1-2
36-1
71-1
6.5-1
43-1
12-1,12-3
43-1
15-1,5.6-1
24-1
1.1-4,15-2
52-1
51-4

Factor by Grouping
Factor Tree

Factoring - General
Factoring - Order
Factoring Binomials
Factoring Guidelines
Factoring Trinomials
FOIL

Formulas

Fraction

Fraction - Adding
Fraction - Division
Fraction - Multiplication
Fraction - Subtraction
Function

Function Notation - Adding

Function Notation - Dividing

Function Notation - Multiplying
Function Notation - Subtracting

GCF - Greatest Common Factor

Geometry Problems
Guess and Check
Horizontal Line
Identity

Improper Fraction
Inclusive Endpoint
Inconsistent System
Independent Variable
Inequalities

Infinity

Integer Problems
Integers

Integers - Consecutive
Integers - Even and Odd
Interest Problems
Intersection

Interval Notatioin
Inverse Variation
Irrational Numbers

Joint Variation

LCM - Least Common Multiple

Like Terms
Linear Equation

Linear Inequalities

Linear Inequalities, Two Variables

Linear System

Literal Equations

6.1-2

12-1

6.4-1

6.4-1

6.3-1

6.4-1

6.2-1

54-2
22-3,75-3
12-1
12-3,14-2
12-2
12-2
12-3,13-2
36-1

53-2
72-3
54-3
53-2
12-1,6.1-1
23-5,44-3,67-3
6.2-1

32-3
22-2

12-1

24-1

41-1

3.1-1

1.1-3
24-1
6.7-2

1.1-1
23-3
23-2
44-4
45-1

24-1

7.6-5

1.1-1

7.6-5
12-4
1.6-2
2.1-1

24-1

3.7-1

41-1
22-3,75-3



Missing Terms
Mixed Numbers
Mixture Problems
Monomial
Multiplying Real Numbers
Natural Numbers
Negative Exponents
Number Line
Number Problems
Opposite Binomial Property
Order of Operations
Origin

Parallel

Parenthesis

Percent

Percent Problems
Perimeter Formulas
Perpendicular
Placeholders
Plotting Points
Point Slope Form

Polynomial

Polynomial - Adding and Subtracting

Polynomial - Dividing
Polynomial - Multiplying
Polynomial Long Division
Power of a Product Rule
Power of a Quotient Rule
Power Rule

Principal Square Root
Product Rule

Profit Function

Projectile Problem
Proportion Problems
Pythagorean Theorem
Quadrants

Quadratic Equations
Quadratic Formula
Quadratic Standard Form
Quotient Rule

55-4
12-2
23-8,44-2
53-1
1.1-2
1.1-1
52-1
24-1
23-1,44-1,67-1,76-1
7.1-3
14-1
3.1-1
35-1
14-3
13-1
23-6
23-5
35-1
55-4
3.1-1
35-4
53-1
53-2
55-1
54-1
55-2
5.1-2
5.1-3
5.1-1
1.1-4
5.1-1
36-3
5.6-4,6.7-5
23-7
6.7-4
31-1
6.5-1
6.6-1
6.5-2
51-3

Range

Rational Equations

Rational Expression

Rational Expression - Adding

Rational Expression - Dividing

Rational Expression - Multiplying

Rational Expression - Subtracting

Rational Numbers
Reciprocals
Rectangular Coordinate System
Region

Remainder

Rental Problems
Restriction

Revenue Function
Scale

Scientific Notation
Simultaneous Solution
Slope

Slope - Formula

Slope Intercept Form
Solve by Factoring
Solving

Special Products
Square Roots

Squares

Substitution Method
Sum of Cubes

Sum of Squares
Systems of Linear Inequalities
Tax Problems

Terms

Trinomial

Trinomial - Factoring
Uniform Motion Problems
Variable

Variation Problems
Vertical Line

Whole Numbers
Work - Rate Formulas
Work - Rate Problems
x-intercept

y-intercept

Zero and division
Zero Exponent Rule

Zero Factor Property

36-1
75-1
7.1-1
73-1
72-2
72-1
73-1
1.1-1
35-1,75-4
3.1-1
3.7-2
55-3
23-3
7.1-1
36-3
32-2
52-3
4.1-1
33-1
33-2
34-1,35-4
6.5-1
2.1-1
54-4
1.1-4
1.1-4
42-1
63-1
63-1
45-1
23-3
53-1
53-1
62-1
44-5,76-3
1.5-1
7.6-5
32-3
1.1-1
7.6-2
7.6-2
3.1-2,32-1
31-2,32-1
1.1-2
51-4
6.5-1












