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Objectives

The following is a list of objectives for this section of the workbook.

By the time the student is finished with this section of the workbook, he/she should be able
to...

o Identify the symbols for each type of number.

° Define the six types of numbers addressed in this section (Natural, Whole,
Integer, Rational, Irrational and Real numbers).

. Use the order of operations to simplify an algebraic expression.

. Identify basic algebraic properties.

Math Standards Addressed

The following state standards are addressed in this section of the workbook.

Algebra 1

1.0 Students identify and use the arithmetic properties of subsets of integers and rational, irrational, and real
numbers, including closure properties for the four basic arithmetic operations where applicable:



Types of Numbers

What is the symbol for Natural Numbers?
What is the symbol for Whole Numbers?
What is the symbol for Integers?

What is the symbol for Rational Numbers?

What is the symbol for Irrational Numbers?

FREMEF

What is the symbol for Real Numbers?

Describe, in your own words, what Natural Numbers are. ‘
ANY WDKK UMD GEATEX Than 2o . AL ®iTed 16
oS Q\)\J\Y\T\W\ DU LA
V. 1.2,4,D ..

Describe, in your own words, what Whole Numbers are.

ANy WK DR w\i'x\l(\\m 7€YL
t)‘\'?,,%)é\ ‘6 e ¢«

Describe, in your own words, what Integers are.
ADY WOBR AUIMDEX That S POSITINR | Ut DY 28x0
. . ,"‘%f’z,-\'o;\)/zi% D

Describe, in your own words, what Rational Numbers are. |
ADY DUMDRX o Can PE wttn as ok 1o oF two ANSCISE
(€ 3 hae A deGmal \OWE 1 F wust epeal | or fiminarc

Describe, in your own words, what Irrational Numbers are. ’
AN ROIMAY VONOR thar opes O Torntt and has ny
ANy partom

What are Real Numbers?

AL OE g numpers Thar axg nafliiyal winol, 1Y 1nHORY S

t

CARUNAL W V(LA onga) . Thest are A YRAL DumpRXs



Check the appropriate box for each type of number listed.

)

Natural Whole Integer Rational Irrational Real
s | V|V e v
3 e v
3.5 v d
ﬁ I
52323.. v ‘, \/
; AN
0 ‘/ \/ \/ _ / P
6 |V IV | V1 [N
2.26483... \/ \/
v v~
v v

%

-

v

—

Based on your observations from the previous chart, what conclusions can you make about

the nature of these types of numbers?

Al R R (€Al numpeYs . Ntk

3Uu CHELYE- A DO 11k

WDKK UIMDES , YO Wil QRO AL 8 TNRIS RYLEPT 1 (XM onal
WA numby s \aTional T onvy BTRX Pox Yhiod Con

P Checetd 15 (2.

Complete the chart showing the relationship between the numbers. Write the appropriate
number type in each box, and use this information to answer the for the questions on the

following page.
| ranona)
NOYOYN
whot
| NEORY
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Are all Natural Numbers Integers?
NES

Are all Rational Numbers Integers?
N©

Are all Integers Whole Numbers?

D

Are all Whole Numbers Rational?

S

Are all Irrational Numbers Real?
yes -

Are all Real Numbers Whole Numbers?

NO

A real number is { (\{ .S\)V\é’\ \if it can be written as the ratio of two integers %, where b = 0.

\ YVU\“QY\O\\ numbers have infinite non-repeating decimal representations.

The distance between a point on the number line and the origin is the /)USWWIT \((A\UE
of the real number.

Numbers that can be written as the product of two or more prime numbers are called

com Y‘?\)Q\ C  numbers.

The numerical factor of a variable term is the C ()¢ E‘Ejg (14 [ﬁ of the variable term.



Write the following list of numbers in descending order.
1 4 6 5 8 3

2°5 7 9 15 4
¥y 4 3 31 -% 2
7T :H54, 2, v, Y

Write the following list of number in ascending order.

z, % g -1.06, -1.061, 2

. N ~
—1.0u\ ,-"\.\)u,“% 3\FZ 3

Order of Operations

What is the Order of Operations? | | . o

porenthes\s  Expenents  Muilpli@anen Piision AT 0N
SUDTYALTION

What does “same level operations” mean? X '

TS MEANs HRSE OpRIAfions  alk OF equal | mpoviance

OO dO wWnithexer Comes £t g 1KET o Night 1o
L pobiem .

Using the Order of Operations, which operations are same level operations?

OURIPMATION 4 division and Addition 3 Sudfyacion

An algebraic expression may contain 4 elements. What are they?
Numbeys
QAP €S

bpEYOTidN SVNS
QOUPNNY Sy Mpols
Simplify each of the following algebraic expressions using the order of operations.

A) 3(x-4)-6-3+x(4-6) B) 16-3-8+4-5-18 C) 4+3(2°-3-5%)

I~ 30 -3 =101



D) 2(5-3 -3(2:8+4)] E) 2-(x-4)+3(3x-5)+4 F) %-(§)3+%

128 N D no
‘ E 27
G) 4(3x-2)-2(5-x)+9(x+4) H) 8+(2:5)-34+9 D) 18+3+3-4-3
22y 1% ne \5
9
L 2,01
v 0 9 b5
—+— D —+2
5 8 3 12 2
0 - 1
o
-72
(—4)(—3) 2 2 2 2 42 2
M) ; N) 52-2-8+6+(4+1) +3*+2+(5-2)" -2*-5+2
(4-(=2)
2 ua
U



Basic Algebraic Properties

Property Example
Commutative Property of Addition: a+b=b+a 5+46=6+5
Commutative Property of Multiplication: | ab=ba 3-4=4.3

Associative Property of Addition:

(a+b)+c=a+(b+c)

(5+2)+3=5+(2+3)

Associative Property of Multiplication:

(ab)c =a(bc)

(2-3)-5=2-(3-5)

Distributive Property:

a(b+c)=ab+ac

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

(a+b)c=ac+bc

(5x+z)2=5x-2+z-2

Additive Identity Property: a+0=a 6+0=06
Multiplicative Identity Property: a-l=a 12-1=12
Additive Inverse Property: a+(-a)=0 3+(-3)=0
a-l=1, a#0 2a-L=1
a 2a

Multiplicative Inverse Property:

What are the two things you look for when identifying the associative property that are

dead giveaways?

ARG SYMDVE | ANA - < numbexs A ot

MNONE .

Remember, this chart of basic algebraic properties is given using the variables a, b and c,
where each letter represents a real number, variable, or algebraic expression.




Identify each property that is illustrated, such as “associative property of addition,” or
“commutative property of multiplication.”

3x+(Sy+122) =(3x+5p)+122 ;< QTN ATING ory vE addinion

(Bx-6y)4=12x-24y M <YLY \‘)‘N‘s‘ﬂ"(‘ﬁ}

1Y\2 _
(EJ(T) \NEXSE Dopey Y OF mul L picarion
(2x=7y)+3=3+(2x-73) (upomu i propecty of addinivn

(1)(x"yz) =x"yz LAY PO 08yl Yiphaation

(2a-3b)-5¢ =2a-(3b-5c) AZEOC OIS = D ’\\X\n?\'\a’\hb“

2504 (25)=0 Addi TNt \pneXs€ DIopesty

6x-(5y-3z)=(5y-3z)-6x

0 AR - (e L

Sa+12b=12b+5a  CRMNUTANR Pasp( T} of addviion

(x+2)(5y-3z)=5y(x+2)-3z(x+2) A ST PUTINR YW?QXV‘J}

U pLeann




Checking Progress

You have now completed the “Numbers” section of the workbook. The following is a checklist
so that you may check your progress. Check off each of the objectives you have accomplished.

The student should be able to...

™ Identify the symbols for each type of number.

Define the six types of numbers addressed in this section (Natural, Whole, Integer,
Rational, Irrational and Real numbers).

Use the order of operations to simplify an algebraic expression.
Identify basic algebraic properties.

T T

10
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ALGEBRAIC EQUATIONS

Basic Algebraic Equations........cccoceiiiiiiiiiiiiiiciiiniinniinnee.

Absolute Value Equations

Literal EQUations......cccveieiiiniiereiinrecenctesetesecssesecnrecennsene

11



Objectives

The following is a list of objectives for this section of the workbook.

By the time the student is finished with this section of the workbook, he/she should be able
to...

List the five elements an algebraic equation may contain.

Solve basic algebraic equations by using inverse operations.

Solve absolute value equations.

Find the solution of an algebraic equation if the variables cancel leaving the
student with a true or false statement.

U Solve literal equations by isolating the required variable.

Math Standards Addressed

The following state standards are addressed in this section of the workbook.

Algebra I

2.0 Students understand and use such operations as taking the opposite, finding the reciprocal, taking a root, and
raising to a fractional power. They understand and use the rules of exponents.

3.0 Students solve equations and inequalities involving absolute values.

4.0 Students simplify expressions before solving linear equations and inequalities in one variable, such as 3(2x-5) +
4(x-2) = 12.

Algebra 11

1.0 Students solve equations and inequalities involving absolute value.

12



Basic Algebraic Equations

An algebraic equation may contain five elements. What are they?
NUMpe s
N NA\ES
0 peranun sk
ANUPING 54D
equal SN
When solving an equation, sometimes the variables will cancel out. In that case, you are
left with either a true statement, or a false statement. What does that tell you in terms of

your solution?

1FACEE with A frut simoment YOUY arswer s Al el
NUMDRYS

I lefr Wi o fnse Siartment  youy Avswey 1S N solununs |

Solve each of the following equations. Give exact solutions, no calculator estimations. Be
sure to reduce your answers.

A) 3(2x+5)-4=6 B) —2(x-3)+4=4(2-3x) C) —6+3x=-20
_ | S
3(.,_ N \(:J% \l“ Z
W
D) -3(x-2)+6=5(3-2x) E) 5(3-4x)=7-(4-x) F) -3x-4=11
-3 —
y\';%_ \k-— ,) \A: b
G) 2(x-3)=5-3(x+6) H) 5(2-%):4-(%-1) D 2(x+17)=13-x
- -1 L o
\[ ) X: %L?_ \/\ - L}—)

13



J) 2+3(x-1)=x-1

X0

P) 4-6(2x-3)+1=3+2(5-x)

%ol

R) 3-1(1x—2)=3(x—1)
4 32 4

15

A

14

2 1
Zx+5=—=x+17 L
K) 3 3 )

0) x-02x=72

=

Q) 0.03(x+200)+0.05x =86

X = {000

S) 1.3-0.2(6-3x)=0.1(0.2x +3)

X"M



Absolute Value Equations

When solving absolute value equations, remember you are creating two separate problems to
solve. Consider the statement |"| =2 if this is true, then there must be a 2 or a -2 inside the
absolute value symbols. The same thinking is used for absolute value equations. If you are
told |x + 3| =7, you can conclude that x+3 must be equal to either 7 or -7. This would give

you the desired result.
Example
2x-7|+6=18
The first step to solving this equation is to isolate the absolute value.
2x-7|+6=18
2 Ix - 7| =12 Subtract 6 to both sides.
|x-7|=6 Divide both sides by 2.

Now you must create two separate problems to solve. Recall the sample above, if the absolute value of x —7 is
equal to 6, then x —1 must be equal to either 6 or -6. Set up two problems showing this.

x-7=6 or x-7=-6
Add 7 to both sides Add 7 to both sides
x=13 x=1
to solve. to solve.
x= {1, 1 3} Our solution set is 1 and 13.
Solve each of the following absolute value equations.
A) |x]-11=14 B) |x|+7=4 C) |x-2|=7 D) |x+14/=20

3 tﬁé% NG P OAATION x:f ~6ﬂj Y= -2 (U

E) —6|x-7|+50=14 F) [x+7|-14=14 G) |7x+3|-4=14

. 7 :
\(~§i)12)) \["g':%/i\% \/\:gwg,ﬂ\'%

D 4-3)2x+1|=-11 I 3-[5x-1|=8

o
- g SR " e

15



Literal Equations

For each problem, solve for the indicated variable.

A) Solvefor I : p=21+2w B) Solve for P: A=P(1+1)
n
(: E:E_.,W% P"" A
- - , b
7 (tR )P
C) Solve for C : F=%C+32 D) Solve forP: A=P+ Prt
3 T 6 ( - 2 A _
L3 F-3 ) P | FY L
E) Solvefor r : A=P+ Prt F) Solve for b : A=%bh
(- AR b= 2
Pt h

16



G) Solve for r : V ==nr’h

I) Solve for L : S=2WL+2LH +2WH
L“ S— 2w i
] L w T

H) Solve forr : C=2xr

L

= =z

NG

i

17



Checking Progress

You have now completed the “Algebraic Equations” section of the workbook. The following is
a chectklist so that you may check your progress. Check off each of the objectives you have
accomplished.

The student should be able to...

List the five elements an algebraic equation may contain.
Solve basic algebraic equations by using inverse operations.

Solve absolute value equations.

Find the solution of an algebraic equation if the variables cancel leaving the student
with a true or false statement.

Solve literal equations by isolating the required variable.

T T T
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Objectives

The following is a list of objectives for this section of the workbook.

By the time the student is finished with this section of the workbook, he/she should be able
to...

Describe a solution set using interval notation.

Tell the difference between inclusive and exclusive symbols and use each.
Solve simple inequalities in a single variable.

Solve compound inequalities.

Find the solution to inequalities using the word “and.”

Find the solution to inequalities using the word “or.”

Solve absolute value inequalities.

Find the domain of a radical function using inequalities.

Math Standards Addressed

The following state standards are addressed in this section of the workbook.

Algebra |

3.0 Students solve equations and inequalities involving absolute values.

4.0 Students simplify expressions before solving linear equations and inequalities in one variable, such as 3(2x-5) +
4(x-2) = 12.

5.0 Students solve multistep problems, including word problems, involving linear equations and linear inequalities in
one variable and provide justification for each step.

Algebra 11

1.0 Students solve equations and inequalities involving absolute value.

20



Interval Notation

Whenever you need to describe an interval, be sure to use interval notation. When using
interval notation, the smaller number is always on the left. Pay particular attention to
compound inequality problems. With compound inequality problems, it is sometimes
necessary to rearrange the solution so that the smaller number is on the left.

When using interval notation, which symbols mean inclusive?

BYACKE TV
When writing in interval notation, which symbols mean exclusive?

P aven Hhesis

Practice writing each of the following solutions using interval notation.

A) x=4 B) x<—;— C) x>-3 D) x<-4

["4'90) (c= %) (-3 ,02) (o> )

E) 6>x F) 3<x<6 G) —4>x>5 H) x#3
K< (3,6 (o= OV [Hes)

kb\ 1(,0) (*%5\).) (_%,@Q)

I 32x>-4 J) 12x2>1 K) %>x2%
~4 K83 Cop o) F) [N (‘:)"

) o

L) 4<x<-6 M) x>4 and x>7 N) x<4 or x>-3
7 W24 ] .
-k (’],m\ ( ) ich>

('@Q )*q U[Vq‘ ’%\
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Simple Inequalities

Remember, when graphing inequalities, we have replaced the open circle and solid dot usually
used, with parenthesis and brackets when appropriate.

Solve each inequality, sketch the graph for each and write the solution interval using

interval notation.

A) 2x+522-(x-9)
TR YH2Z LXK 19
TRYH L K iy
FX PX
2R o2 1
-5 lP)
Y AV
) QA
1 2 3
D) 5x-4<3(x-7)
HX-4 L3y -2\
NEN LER ) ‘r"r

(-~ 75
2K -3X

J) 42 qgin)>114
’l (sfmhm

B) 3x-5<x+2(x+7)
2K -5k Py &
2% -5 LA &
3y —3K

=5 \4
Tt
e—rTT
natl B VR
(-~ ;m)

E) 5(2x+3)27x-3(4-

JOX HHZ X~

x)+32

12y 32 Y32

10X NS Z 6K ¥206

-{oX
52720

st

NO \(OlUTIbNn

_\oX

H) 2(x—5)—8x<—-7x——1

4

2N =10 YK (=~ N4

+Hio r
- Ly <-TI%x -4
Fix o v

X <-4

\©

(JOQ ’_‘—\-
K) -7-8(5x+3)<9
—=-4oR1A <A
- )= 40% q
¥\ &‘é\
4&5’4“
*-)

C) 15>-3x+6
t2n O
2N Y\H 7w
15 b
3% 79
= 2
xX7-3
4
— 8 -7
(—3/0%)
F) 3(x+1)>1+5x
2K FRY \1bY
5% 3 -3 X
-".’?-X 7’2_
-7 3

4
\-e= )‘)

I) 2x-14>4x+4
4R TAX
S\ 4
na T4
2k 7N
o -2
X <
s 4, ‘?
\
T..‘)\) {0\ "(6

('OQ v—(“

.!;{7

(1

o)



Compound Inequalities

Conjunction problems use the word (a\\O/\ , and disjunction problems use the word QY .

For conjunction problems, we are looking for an )\ i ‘Z of the graphs to determine

the solution interval.

For disjunction problems, there is no ON€Y |4 ‘2 needed. Any area shaded is part of the

solution interval.

Solve each inequality, sketch the graph for each and write the solution interval using

interval notation.

A) 5<2x-3<l11 B) -1<5-3x<14

T3 Y3 3 -5 -5 -5
8 o 4 SRR S}
Z. A Z -z -3 -3
G4x < 27X 2-3
, Ny ~3 <% (2
— { L — rC Y —>
& - & )

(4)

D) 3S3—5(x—3)s8 E) 2>4——(x 8)>10
La o 3

~4 —4q-2 ~ 4
0 <_-HX% H6< 9{( ~2275 X Aa Z.L%(
—{F -5 - -4 —2
f\c)ﬁ -Gy Lo [-2)- @ 2% W2 2(-2)
5 9 5 |coair oy 9 (L4 &-4
32X27Z ~42x2\2
2 & X353 e——F—

—F—F v_®
1 54 ( "

(0,5 -~ -a \u[iz,5=)

G) —1.22%—0.02 x—6.1)>1\.4 H) x<5 and x>-3
" - hnd

§ ; 5
-2 2 0. 0ZX Y0 1227 0.4 Q—’f—(———-ﬁ
~C,)22 —0.122 -G .\22 x7-3
. 2.5722 2_-0.02 X20.,273% ———
"——_———". - d I X '>
'\.L,, 0L — 0 L 'k }‘
e A% (-\3.9 -2 b5

;301 I 2o

, el —
/7
"‘301 \\W&\

(oo »,”i‘S.O)')'d[nLe.\ =)

C) -2>3x+1>10
— | “\
-3 73% 79
=z & 3
“ | 7x73

(«—)———%———»
—_ i P

(o= — D V(BeS)
F)

3y, 3
k"Dva p z(‘ 3-_'(2)
{~<\«§y<~\4~

—

s *:“3_2‘_31-‘51

=< = -

1

— 17X 25
e \ C o
AN | “un— v77

. X< 5 ~
2L . N

IR 77
(-e= =)
23



J) x<6 or x>9 K) x>7 or x<5 L) x>-3orx<-3

¥« X <5 r{-3 7-3
{\3 E)(7‘f7 <~y %17 S « \/{' >
7 €« —t— <« >
5 % 5>

(o= 0Ju@,=—=) (o= 800,

M) 0.5x<2 and —0.6x <=3 N) x-3>7 or 3-x>2
-0, (.P -b ¥ +3 H . ‘3
Z\((z ‘i'% X7 .._(
(L 2) X79 X710 0V X<\
\7,)(» \QQ'A b - %710
X('L\' MY\A Xge P \ { \>
«XC \ X7 C 7
‘ 4 X >) _ << )" 'S
N [_{, é ’ (-—c"><a) ]) \)(\O‘OQ)
NO Soumthiuy
0) 5+4(x-1)<3 and 1+3(x~1) <1 P) %x—%>—l and -;—x<2
£) ) -1 -l . i - S
Ly oL -
hx-4¢-2 Z5-2<0 ue | gx ~%)? Lol 3 2(3x)<20
+4 ¥4 3 t3 15X =207 -z
B3rL3 7o veb X<4
{‘}.Q B i5X 2%
K 752

‘x and X<\

X 7% X<4
5/—-3 , : &”'ﬁ%
. —

{
! y s Y

Absolute Value Inequalities

For absolute value inequalities, you will create a compound inequality. ( g/!é ) ‘})
|x - 6] +3<10
Ix - 6| <7 Isolate the absolute value first.

At this point you will write a compound inequality. Remember to use the same sign that is used in the original
problem. Once this is done, the absolute value symbols are gone. Solve just as you would a normal compound
inequality.

-7<x-6<7
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Solve each inequality, sketch the graph for each and write the solution interval using
interval notation.

A) |1 <2
A& A

ya L \
<

= 5 7

(’2:2>

E) -2|5 —x|2-14
5%l <o
RRLCENSy

55 9
2 L -X<&Z
..—’ 4.»’ "

H) 2|5-2x|-1525

Ho Hg
1]o-2x| 220
Z 2
-zx| 210

-0 256 zx7w
-5 =Y

B) |x-4/26

C) |2x-3|<13 D) 3|x|+{_<;5l
~QE X420 1542 -3<-13 -1
P Fz2 oz 13 3 x| <4

: —10
=7 22X 2D LBezxcle 5.4
1 - — 5% <X \X\ = 3
& LA B\ 5> -4, la
2 o < % 7 i 5 X =3
(o= g e
z 3
LA 4
b3.1)
F) 2p-24 6218 G) 2x2+3 o1
2s-ax| 2 172X )
13 | 21z -??;7zx+§7 2
ey 5727}
s eme I = UL
_:3: =z “Z - 2'7 X ? 2
EPRp! PN
-1 2xzig e - Ve
&' —‘ :E 7> (-—Qv "'-f’—)\)( )
I) 3+|7 ‘2](1 =) J) Pr-3l+16<12
|“'5 -l ~
7 -2x | Z0o ‘
l * 13x-5| <-4
AW LAl NUINPKNS Mo LU 0
ST > e
-\ c ) o I )
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Practice Using Intervals

Write each union or intersection of intervals as a single interval if possible. It may be
helpful to graph them first.

A) (—oo,S) N (—00,9) B) (-3,0) U (-6,x) ) (2,00) U (4,)
(-e=,9) (-, o) (2,6
D) (—»,4] N [2,) E) (-=,5) U [-3,») F) (3,0) N (-,3]

[14) LT p

G) (3,5 N [4.8) H) (—0,-2) U (—»,3] D (—»0,2] U (2,»)

[4.%) (== 3] (-~ )

In the above problems, what does the symbol () tell you to look for?
AN oty In the tid inequall e
The ovlap & 4he soupen  avea

In the above problems, what does the symbol U tell you to look for?
Any A Shaded 1S tht solution  aven .
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Word Problems

Which inequality symbol is used for the phrase “at most”?

S

~mm—

Which inequality symbol is used for the phrase “at least”?

~

Which inequality symbol is used for the phrase “no less than”?

-

et

Which inequality symbol is used for the phrase “no more than”?

<

emm———.

Write the algebraic inequality that represents each of the following.

A) Each teacher in this school has at least 100 students. Write an inequality showing how many
students each teacher has.

< Z 100

B) Write the inequality showing all passing scores on a 100 point exam. Assume the minimum
passing score is 60%. It could be a simple inequality, or compound inequality.

SZWo of LWOELS <O of II59 or 59 (S <\

C) The temperature in this classroom has never been greater than 87 degrees. Write the
inequality showing the possible temperatures in this classroom.

L <$°

D) A brand new pencil is six inches long. You discard the pencil once it reaches two inches in
length. Write the compound inequality showing all possible usable lengths of the pencil.

7 LR
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Solve each of the following word problems using inequalities.

A) Find three consecutive even integers whose sum is between 58 and 73.

5 ek ixr2) Hare) ¢a3 218,20 22%
R (ntwds ‘ e
) (ERbes 310,72,74%

HZLBRXCW? > - o
*-—_—g—" “:f; “g— E Q«Z IQq’ ‘JZ.L_Q ;

7% <x< 225

B) Find three consecutive odd integers whose sum is between 65 and 83.

WH K g &3 Oy 73 VG
HoSIh e <8 %013 ,25%
O <zR<TT 302 10 TT
= 3 3 % 6 - ¢

C) Sally is taking her fifth test in her algebra class. On the previous 4 exams, she scored 74, 68,
92 and 85 respectively. What must Sally score on the next exam in order to have an
average test score of 78%?

A rug fc’i?: %9 +X > 12
)
219 FX 2390
-39 219
X2

mustk S atr 1ast 117,

D) Frank is shopping for a new truck in a city with an 8% sales tax. There is also an $84 title
and license fee to pay. He wants to get a good truck, and he plans to spend at least $12,000
but not more than $15,000. What is the price range for the truck to the nearest dollar?

12000 € 1,08 X% 134 <im0y
54 34 <4

fong <1.09x £1491u
1-0% PRV ). 0%
11023 .22 L x < 13300

2 PHCe musk be perween 11,023 and $13,31)




E) Jennifer is shopping for a new car. In the addition to the price of the car, there is an 8% sales
tax and a $172 title and license fee. If Jennifer decides that she will spend less than $12,000
total, then what is the price range of the car?

| 0% 172412000 | |
172 -z e Car must cost ny muee Hhan $10,99) X5

l D%XL“%Z% N 009] %5
\ 0‘3 | IES Using Inequalities to Find Domain

Sometimes, it is necessary to find the domain of a function using inequalities. This typically
happens when you are dealing with a radical function. Since the square root of a negative
number is not real, the numbers inside a radical must greater than or equal to zero.

Example: Find the domain of the function f(x) =+/5x-9

To find the domain of this function, you must evaluate 5x—9 > 0.

Find the domain of each of the following functions by setting the radicand greater than or
equal to zero. Write the domain of the function in interval notation.

A) fy=+x B) f,=x-7 C) fy= %x—3
%20 X-1~Z L
—'C_ X320
Tw,o)
D) f,=2x-12 E) f,=-x F) fi,=v2x-5
'l‘/\'\'z.?.b “X70 TR-520
'Z;QZ_\'Z X< B AAZ,
k:p (—-éQ D] *Z’dé
(V=SS ) 5
[2, 1(//3)
G) f,="5-x H) £, =v3-2x D f,=Vx
R AN 2-2020 Y220
5 ZX A =
x (5 X <3 (s o)
(’OQ l6] Q’VQ \:%j
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Checking Progress

You have now completed the “Inequalities” section of the workbook. The following is a

checklist so that you may check your progress. Check off each of the objectives you have
accomplished.

The student should be able to...

Describe a solution set using interval notation.

Tell the difference between inclusive and exclusive symbols and use each.
Solve simple inequalities in a single variable.

Solve compound inequalities.

Find the solution to inequalities using the word “and.”

Find the solution to inequalities using the word “or.”

Solve absolute value inequalities.

TTTTTTT T T T

Find the domain of a radical function using inequalities.
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Objectives

The following is a list of objectives for this section of the workbook.

By the time the student is finished with this section of the workbook, he/she should be able

to...

32

Identify whether a relation determines a function.

Verify a point exists on a line.

Find the slope of a line.

Write the equation of a line in standard form.

Find the equation of a line given the slope and y intercept.

Find the equation of a line given a point on the line and the slope of the line.
Find the equation of a line given two points on the line.

Find the slope of parallel and perpendicular lines.

Find the distance between two points on a line segment.

Find the midpoint of a line segment.

Find the x and y intercepts of a line.

Graph a line using a table.

Graph a line by finding intercepts.

Graph a line using the slope intercept method.

Solve linear systems of equations in two variables by graphing.

Solve linear systems of equations in two variables using the substitution
method.

Solve linear systems of equations in two variables using the linear
combination method.

Determine whether or not an ordered pair is a solution to a system.
Graph linear inequalities in two variables.

Graph systems of inequalities.

Solve systems of equations in three variables.

Perform basic function operations including finding composite functions.



Math Standards Addressed

The following state standards are addressed in this section of the workbook.

Algebra I

5.0 Students solve multistep problems, including word problems, involving linear equations and linear inequalities in
one variable and provide justification for each step.

6.0 Students graph a linear equation and compute the x- and y- intercepts (e.g., graph 2x + 6y = 4). They are also
able to sketch the region defined by linear inequality (e.g., they sketch the region defined by 2x + 6y < 4).

7.0 Students verify that a point lies on a line, given an equation of the line. Students are able to derive linear
equations by using the point-slope formula.

8.0 Students understand the concepts of parallel lines and perpendicular lines and how those slopes are related.
Students are able to find the equation of a line perpendicular to a given line that passes through a given point.

9.0 Students solve a system of two linear equations in two variables algebraically and are able to interpret the

answer graphically. Students are able to solve a system of two linear inequalities in two variables and to sketch the
solution sets.

16.0 Students understand the concepts of a relation and a function, determine whether a given relation defines a
function, and give pertinent information about given relations and functions.

17.0 Students determine the domain of independent variables and the range of dependent variables defined by a
graph, a set of ordered pairs, or a symbolic expression.

18.0 Students determine whether a relation defined by a graph, a set of ordered pairs, or a symbolic expression is a
function and justify the conclusion.

Algebra 11

2.0 Students solve systems of linear equations and inequalities (in two or three variables) by substitution, with
graphs, or with matrices.

24.0 Students solve problems involving functional concepts, such as composition, defining the inverse function and

performing arithmetic operations on functions.

25.0 Students use properties from number systems to justify steps in combining and simplifying functions.
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Definition of a Function

Formal Definition of a Function

A function is a rule that produces a correspondence between two sets of elements such
that to each element in the first set there corresponds one and only one element in the
second set.

Set Form of the Definition of a Function

A function is a set of ordered pairs with the property that no two ordered pairs have the
same first component and different second components.

The set of all first components in a function, or x values, is called the domain of the
function. The set of all of the second components in a function, or y values, is called the
range of the function.

Simply put, each x value of an ordered pair can have only one y value. You cannot have
two sets of ordered pairs with the same x value and different y values. This would cause
the two points to line up vertically, which means the particular graph would fail a vertical
line test meaning it is not a function.

Theorem: Vertical Line Test for a Function
An equation defines a function if each vertical line in the rectangular coordinate system
passes through at most one point on the graph of the equation.

If any vertical line passes through two or more points on the graph of an equation, then the
equation does not define a function.

Indicate whether each set defines a function.

4) {(2.4), (3.6), (48), (5.10) B) {(0.1), (LD), (1), (12)}
funcrion NOE 4 Funciion
0 {(10,3), (5.-5), (0,0), (5.5), (10,10)} D) {(0.1), (L1), (2.1), (42)}
Nt A Funchion Func hon

You must also be able to identify the dependent and independent variables in a linear
Sfunction.

In the function: y=06x+3

y is the dependent variable, and x is the independent variable. The variable that attempts to
stand alone is dependant.
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Verifying a point exists on a line

In order to tell whether or not a point exists on a line, you must substitute the x and y values
given into the function. If the resultant statement is true, then the point exists on the line. If

false, then the point does not exist on that line. This may also be asked in the form “Is (x,y)
a solution to the equation?”

What is an ordered pair?

astt of CE dinatts attd oh ¥t (o esyent plang

Determine if the given ordered pair is a solution to the function: 3x-2y=8

A) (-3,4) B) (-4,-10) C) (%-1?7) D) (% -%5)
NI -3 =24 ’"'Z_j'“w‘ﬁg' g <&
D o AT P M D g\ég)v (12 )=
-3 =% “1z F7o~¥ g, 24 26 U
-\1¥% 3= ;:b@ - 3 % T ¥
NOT @ Sowaion <ol ion =3B Q_,.T/ 'tlg“i’u?;‘ o
Complete the given ordered pairs so that each ordered?%l\%;élms the given equatlon ot
1 1
A (2,0),(%4,-3), y=-3x+6 B) —4; 55 27,6), —x--=y=9
(2.9).(%.-3) It (-43), 02.6). 5x-3 o oa
y=0 T %\}-’ EASDIEY
JEBRH X 3(w)=q -2-zy =
i-2)=-2%he Lx-2 =9 -%£4=1
9= -3x %=1 y=-33
X=3 R=22L

Since ordered pairs are not always given in terms of the variables x and y, how do you
know what order the variables go in if they are different?

They ao In alphmberical  6Yder.

Find the value of k£ so that the ordered pair satisfies the equation.

A) 3x—y=k; (-2,5) B) kx—4y=12; (2,3) C)5x-ky=k; (3,3)
3(-2)-5~¥ 2% ~43) =\2Z 5(z) 3=\
—--5 =¥ 2¥- “\2=\2 5 3% =\

= 1%~ =24 iz i:,tffc'g_
=z o
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The Slope of a Line

What is the formula for finding the slope of a line?

V)=

Y192
Xz2= %

The slope of a vertical line is A f £

The slope of a horizontal line is _ZCYD .

The slope of the y axis is{jy} ¢ ‘_E] €, and the slope of the x axis is Z€ (1 .

Find the slope of the line containing the following points.

A) (-3,2), (7,12)

m=12-2 _ o
T-63) 0
M-

D) (0,-3), (7,-8)

(‘ﬂ-"%" (’73> .9
-0 L
_-b
=7

36

B) (4,-2), (-3,5)

= 5-(2) .1
& T
m: -

H) (a,b), (-b,-a) (a=-b)
m-= '(j\’\f) . oz %

ya - ATb
m=)

C)(-3,2), (-3,-2)
m=-7-7 -9
“3-(3 ©

unde fined

F) (3.-1), (-3,
m

=1-(-1) _ 7
ot T
s
 (+3) (23)
m-d -z o
-4 L
M=



The slope of a line can also be found using the formula Ax+ By =C where (B #* 0) . Ifyou

were to solve this equation for y, you get y = —%x + % . Therefore, the slope of a line can be

identified by evaluating m = —% .

Find the slope of each of the following lines.

A) 3x-2y=6 B) —4x-Ty=-12 cl Z+2=24 ) D) y=4
-~ T AT — - -\Z ] = &
7= AR Zx F4y =78 m

-2y - - 7 .
Y =ZX yo-Ex s m-2 - 3
.3 7 ] -B T
Mz -2 e -3
T
Xy 1 2 )
BlX_2 —4 L_ Zy=7Y); G) x=4y+2 H) 5x=3
)¥ ) )w M2 37=7)w ) J=dv2 ) Sx
AR Y3y = 24 ArHay 2 42 K2 '“_‘*Z m=undthined
24 = —Ix 24 44 =R H4Z R
3 2 T T X;?— R 3
y=-5xi% y="Fr +4E P =
me-2 = -2 =5
--% = -2 e

You’ll notice that there was a problem with letter H above. You were not able to find the
slope, because B =0. What does that tell you about the slope of the line?

irousr be wnatfhioned

What can you say about the slopes of parallel lines?
They ot caoual

The slope of line 1 is —i— . Line 2 is perpendicular to line 1. What is the slope of line 2?

2
7

How are the slopes of perpendicular lines related?
\opeS  of perptnd \CWAE lines are bpposi e
yecipvCals of eath  Otner.
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Equations of Lines

What is the Slope Intercept Form of a line?

\}:m\kﬂo

What is the Standard Form of a Line?

ARy =C

What is the Point-Slope form of a line?

j Y1 = mix *‘N)

When writing the equation of a line in standard form, what two restrictions must be
satisfied? o . v ]

= A0, And O maust ey nitoRis

— A MUstk pe posSInN®

Find the equation of the line, in standard form, that has the slope m and contains the
point P.
1

&) P=(-32), m=> B) P=(-3,-4), m=2
SRS 3790 = mx %)
jt~-z-‘ AR -(vg)'\] 34 =23
‘j"?_:'}i\u—%: \j“Ar ?’X‘—g
\ 2 N f’i j wa_
AREFIEE10) D
%2} Ean ('"ZDU”*J =2) -
R X~y =7
(X+24=7) ~1=x-24=-"]
C) P=(4,0), m=§ D) P=(4,-3), m=%
"_,\J;:m(X‘Xp) ~j, j"mt’( X'
Y70 = (x-a) ¥ =02y (k=)
=%x-%)3 =& -4
3% = 7x-% 3t %L_
Gty ) (y=%x-= )%
38 L’ZX{’%\} = z
2R3N =T %i'}xﬁ

(xre4y= 207V = X~y =2y



E) P=(2,5), m=0 F) P=(-3,2), m=—t

3 L TR I CE
jro= 0D 2= (x- =)
4-H=0 J-2--Ex -2
) ¥z + 2,
7l 1»}‘:— -yt f2
§~~xr\ e
G) P= (——3 —2) m-—% H) P ( 13;\ m= undefnz
S Y= m (- =)\
a«t—z%'* (%)
Jre=- —a,x -z
(y=-Fx- 22y9
Y ”'47\ 22
F4x HAX AATDY="22
Find the equation of a line, in standard form that passes through the points...
A) (-3,2), (7,12) B) (0,-3), (7.-8) 0) (-3,2), (-3.-2)
m =22 .;L‘j - M=k -3 2 m--2-2 .4
“M'% °. =-c 7 e Y
3 i 20 Y= F1 =) = >.H ©
yz \(X’('S)B 3-62) =2 (%) undefined
Jo2=X3 Fr3 -2 v X=-3
Yz 7 2\ = ~BHX
PR Pok ) v —2)
S D11y =72
D) (3,-2), (-6,12) E) (-3,-4), (5-4) F) (3,-2), (-2.3)
= 12-0 g m~-4 -4 CI m=3%3-(2) B -\
-3 -9 6H-(2) | BT Zz=z 7
y- y\ = m(x x,) N 4= $1=mM %)
¥ D) =2 (x-3) }= - (-2) =1 (3)
L HzZ =& =2)]9 4 +2~ =% +3
a4 tig -tht rez X -7 bRz
-\ 7(‘-—\,":
A= *’?-4
3 nkl e 15 3 4 11
(T mEHE) e
2" 2 2’ 2 4’5 4’2 =5 -(1) ’
fz;___&:_z} ﬁ; %—Z m:_zl- ’A‘é____.i 7~ 5 - —%
P <z .__%’. ~% fo 7 7{\ m(X‘X\\ —
3 Y ,m(x—-x,) F= Y=k %) H(y-0)=C% (x— (2))]5
ALy~ ) TBR o20% o0y (30 O30 —txr
44¥2 =~ (x-3) 4 (1y=%) = (5% -T) + % . -2
4 ¥z =-Lr 14 409-32=12x 9 lext By=13

WXy =1 12X —40y = -2%



Find the equation of the line that is parallel to y = %x +3, and contains the point (-4, 2).

R -
j‘ Z=q (X"(“\',) j T %Y\ i Slope-Int Form:
a- A
A= R J=5% 3 JEERT3
_ Standard Form:
- 49=7\2
Y X-4y= "\

Find the equatlon of the line that is parallel to y = —%x 2, and contains the point (5, 8).

2(4-%) = 5[5 (x5 )

2y - 24 -2%r\e BY-24-= TR \O Slope-Int Form:
P24 rax P2 %\jw’z,x%a;x& 3‘*"7;xr§£
2aEs hcal FEX = Standard Form:
DA FBY = B34

Find the equation of the line that is parallel to y =7, and contains the point (-3, 4).

toguation for v heri zonta) e Slope-Int Form:
CDY\WA\Y\\WSQ%A) y= 4
Standard Form:
=4

Find the equatlon of the line that is parallel to y = —%x —% and contains the point (; 3) .
k‘} “3) 9 (7\ z)

H(y- %) & [ (x- 2)] \6“"—"%+-La Slope-Int Form:
2(5y -19) =2(-x %) Fod r\o Fr-bx v 2L
59 -2y - -7\5»3_:\_ 1o

103 ~20=-2¢ 1 "y = Standard Form:
A S Vh BN }~ LJX f"‘\ Q_’%'—\Dj:g]

A line contains the points (-7,—2) and (4,7). Find the equation of a line that is parallel
to this, and contains the point (6,8).

m- 12 9
4f7 Tl Slope-Int Form:
= 3oy =y 122
lkj g\ ’\\L i btuﬂ Standard Form:
AR R e
= Gy Py =34 PR i
Gx-\1y =734 h
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A line contains the points (——;— %) and (‘11 2) . Find the equation of a line that is parallel

to this, and contams the point (—4,-5).

,.]:7,’ f] < ”*Zj IU rcj)— alie er‘\\‘]

U—% 6] < @F el 013 :ﬁib = \L@x‘r? 2y SlODe-fnt Fo:%n:
-z Ay Ted Al ¥ ’*'c%""i'?
2 Llex -4 =719
% . ‘; fj_i/ \ex ’H"l Standard Form:

a ‘T
- F= x*r-i Wox-A4=~

Find the equation of the line that is perpendicular to y = %x + 3, and contains the point

(-3,4). M=—4 A
y-4=—4(r3) P ax-w®
j\- a4=-4X 2 Slope-Int Form:
4fX'|"j =< j» — —AKR-YK

Standard Form:
ARy =~<

Find the equation of the line that is perpendicular to y = —%x + 7, and contains the point

(-2.5). W=% L\
(49 \x2[ % (xr2)]
7 \}- 0= 3K Ho ,?,\3-_-,3)( Fu SlOpe-Igt Form:
Dh-zy =\ = Z%—) <€ F=ZX
Standard Form:
2% ‘Z,j‘; =\
Find the equation of the line that is perpendicular to y =4, and contains the point (-3,4).
WOV \ Slope-Int Form:
) ‘A'(\ AN ope-Int Form:
%y\\/” N Qd‘\ k’% \Dﬁ\ X="3
b % > A0
\\ \Q\}O} Standard Form:
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A line contains the points (~1,4) and (7,2). Find the equation of a line that is
perpendicular to this, and contains the point (4,8).
m=- ?r:ﬁ’_ -7 i

-

__“/‘ = &z— - z;,;%— 4Lx.—4> Slope—lllt Form:
=4 Jog —axy y =%
dx—3=%

Standard Form:

j; = AX ¥
AX—y =¥

Find the equation of the vertical line passing through (2,-4).

X =2

Find the equation of the horizontal line passing through (8,6).

Yoy

Find the equation of the vertical and horizontal lines that intersect at (-3,5).
X="3

§=5
Where do the lines x =4 and y =-2 intersect?

(4,72

What is the equation of the y axis?
X=6

What is the equation of the x axis?
3=0

The equation of a line that is parallel to y = —%x +% has a slope of

The equation of a line that is perpendicular to y =7x+5 has a slope of 1
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Distance Formula

What is the distance formula?

A= 2% FHI 29 Y

If you ever forget the distance formula, what other method could you use to find the

distance between two points?

The pyHagurean Theprem

Find the distance of the line segment that has the following endpoints.

dq = f(’ﬁ‘% A= roy*- -4y
0‘ W A= V97 (%)%
,u = A=z

o (1

A= TZ L P HE3-D°

E) (6,2), (-3.8)
A=z >* HE-DF
ANCEE HeH

A =ETFEE
A=Narg4 O)A = fi—?ic
d';@ 0}':;’]&%

@ (31} i (). (-50)
ANCIEYEH 1) A=z~ = Ho-1)*
A~ 22 A= & r
A- m_z)——t% A= 3=

q,.‘t“’i' é’\‘“{a_
< -~

Find x so'that Ihezdistance between the points is 13.

A) (1, 2) x,~10
(% - zxrm4+> '(B)
X’Z-“zxk\‘\'b'—l\ﬁq
.*:’_’q’y’..’z/q_‘;,o
(x—LH)(Xt+g) -0

Y=t %=—4
Find y so that the distance between the points is 17.

A) (0,0
W“J

r’-’" V2= (v 1)?
2.
j ATy et
42=215
#= 119

0 (4,3), (12,5)
Ty ey
A~ 5= @L

A JGara

A=Jax
0\ 7

P (53), (57)
ANGBF --2y%
AToraz
A=\Tu
A4
D(55), (3,-V5)
A=E5) BB
A= Ve T i o)

A=Ngrzo
NI
d o Z\\G

B) (-8,0), (x.,5)
T2 Fo2
VX2 Hex ra4 F25
X HGX bx e = 1)

XZHEX ¢ e,
(20 (X“}) -G
X=T20 =4
B) (_894)> (7>y)

YO Hy -4y =17
TQ?)ZI"(.} *?7 Hu) =7
WZB 2z <5 H«.o) Z_ )%
}7—~<3jr14§- = 2%9

(2 )~ )}
(3 -2 12

= i3
=13)*




Midpoint formula

What is the midpoint formula?
(rudx2’ 5.ty
2 \ 2

Find the midpoint of the line segment that has the following endpoints.

A) (—2,;3), (4,3) ‘ B)éé@, (5.4 O) 4(74,?L, (I%Sr)f)
- L2y - -
(2432 (22, 4+ (fe, 22)
(1,0) '%,0> (%ﬁ')
D) [%4) G,-a) E) (62), (-3.8) ;) (53), (57)
A L (g—2 X 4% e b
(. 1z (e, 22) (2 ,57)
=7 (3,155 "
(’L %} (1
! $:®> ((9’6>
G) %,-1], (-1,1) H) (;[/21) (~+2.0) D(55), (3,-V5)
N - =
(ot e Ll ey (22 2 ¥9)
(L ey 20N (0.5) (£ ,9
7 T L = Oi=z2 =z ) 2
-+ 0) o (4,0)
& Finding X and Y Intercepts
Find the x and y intercepts of each of the following linear functions.
A) 3x-4y=24 B) 12x+16y=-4 C) 2x-7y=18
R A
% .5,( ) ._“;J% 7= 5 317
3~ %0 - » S
&0'2% ' (5.0, %) (9,0) (v, ")
AN D) y=Zx-3 E) y=—-x+12 F) y=3
0 ”;t? ; ’ 0="hH7 ” x )y%%
LY - = - . =
/«49 ¢ (O3 i OFX i? Ol - ™
n 9|0 x=4¢ a¥lo (U2
3 ,0) 3 (0,12) lag,0) Ny XNt
_ _ -\l _
G) 4x-5y=15 H) x=- -k I) y=3x-19
' N 077 0 .-
6\%‘; (0,-3) oo g o (0,-19)
191 0 [3%"—'0) Noy--mt. Y% o (‘%L)O)

Sometimes you will be asked for only the x intercept or y intercept rather than of both.
Why would this type of question be asked?

T0 ke sue we pnow the difference perveen he Hwo.
AU Mare qure we Yow  whatr a4 - INTEYCERE and  whar
A }-inrCiCepr Wbk WC



Graphing Linear Functions

Graph each of the following linear functions. Be sure to label the x and y intercepts.

A) 4x-3y=-12 B) 3x-2y=18
.Y *y.
9 - 9
8 4 8
Ty ’
000
3¢
4/2 2
f o 1 4 g
\r ‘
9-8-71-6-3-4/5-2 - - 234567849 »x ¢ 9-8-7-6-5.4.3.2 4 2 4 ugabx
/I, -2 -24 4
. b - y,
[ o M /.
: oL
: "y
9 8 3
4 AN A e
X -2y=-12 BR-2Y =\
— X A —ZX ¥z 2%
—33y="ax 2 —2=-3KHR
= -3
4- - -
—-=¥X t . ‘
JEEXE y=2x9
C) 5x—4y=25 D) 8x+4y=-2
: Y.
ST 9
7 2
5 N.is
4 X i
3t - \ 3t
2 A 2
1 Z X v
50}
9-8-7-6-5-4-3-2-1.1 1234 ‘rl’.&v »x ‘EEEE ';x-z-’-}k‘ 23456784 »x
- 4 Nite ! AN
_; // ' i ‘; \
NN M A
5 st N\
£ i B
AU e :
8 8
% |
Ok~ 4y=19 R4} =2
—OK 7 — X ’ —2N ¥ — KK
—Hy--ORYLD Ay = —YNXN~2 \
4 A, & A 5
-2y - ?:.E)_ — =R L
DA RN ‘ <
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Graphing Linear Inequalities

When graphing a linear inequality, what is the difference between > and >?

02 st o sold W . Fot Zust 4 broven Line .

How do you determine whether or not a given ordered pair satisﬁes an inequali?'?
vedaey ik AR o frdse AF TR e 1+ safishes,
1T S, than 1T AORS et Sl

Determine whether or not the given ordered pair satisfies the inequality y <4x+3.

A) (3,-2) B) (-4,6) © st D) G%)
-244{(%) ¥3 W <4(-4)¥3 L)z ) 3
1213 Le-lats E 2?& %) 3 F< %)
fanse fase R4V
%) }i W
Fru

Determine whether or not the given ordered pair satisfies the inequality y < —Ex +2.

A) (-6,4) B) (7,;_1) (9)) G%} D) (18,-2) e
¥-Flwve 43N g Ty, 24 B h2
RS- SRVE 5 — ' -25£ =\2y2
4—_<_. 4"2- 55 e -1 P ,
A< W 4(v‘é.- B = Y ~2£-\0
u <243 B & Faise
rue R
st iy 1%
rua
Determine whether or not the given ordered pair satisfies the inequality 3x-5y > 6.

A) (2,3) B) (-3,-7) O (—2,-1() D) (7,3
2(0)-6(3)7@  2B)-B)Tw 32D 3(1)-5(3)7V
197w —Qr 357 - to 7w 2|-\0u
—q70 207w v 27w
Fase fuc Falst lse

48



Graph each of the following linear inequalities. Label all x and y intercepts.

A) yS—;-x+2 B) y>3x—2]1
*Y *Y.
9 Ot
8 e ‘3 - -
6 5 M/,
(P 1
Eae) 1 )
§ i ) g
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PEzsgasn: T
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- {iq
P 4
075K & J % |
AT o |-2
K= % 2z
2 ‘ 0
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9 , \\ PR
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E) 3x+5y>15
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Graphing Systems of Inequalities

}

2 3

-
4

y<-x+3
-

y<3x+2

S
X2
y=<
*'l
1

1

——— Do G T ON TS WD WO
@)

Lb.izi)

-
o

A
X2 ){

- i
—

Graph each of the following systems of inequalities

§

nrd
\EEBEEEE
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E) {3x+4y£12 F) {2x+5y<20

TxH

y=2-3 x=5y<-5
. +.
7
A q f+]
< 8 Qé é
— -
. 6 1 B
I 0 0 o o ot & 5 .in I~ c
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+ A 37 THXTH +2E%xH
2x+3y<6 2x-3y<-9
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% 7 : P R T \ 7
BN 6} e T o 6 »
ot N\ i g i
Y 5 O T o s = - \ P
N e o <
3 = ><
2
E aim =iz a0 AN
— T . ——
9-8 ~r*-f; -5 -4 .3 .2 wit' 123 k\s 6. 7.8 9/ % Y F~E.,5-4 -3 -2 - 4 1 X 456 7848 i’)(
-2 / -2} \
.3! I, l-// 3 N\
4 \\ A - 4 \
S 5 \_\
B B N\
-7 -7
7 T SO WO S TR SR SO SO WO SN VONS NS N NN SRS SO SUNON SRS UG SV JNUNE SO SOUON SRS S SO SO S - I
-

53



5x+6y>30 x=5y< 20

- >
I) x> 0 5 x-5y>=-15
y=2 0 x> -5
B x< 5
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Solving Systems of Equations in 2 Variables Graphically

Basically, what is a system of linear equations?

WU S 0N Hawe spme Coscdinate planeg

What is the solution to a system of linear equations?
Wi Tha lbaas ntoiseet

When solving a system of linear equations, you will have one solution, infinite solutions,
or no solutions. Describe the circumstances in which you could have each of these types
of solutions.

\F P wlopes  dre diffeent =7 one solution

a\\&m«mﬁpér{mg’&m Same = Infinite soltiors (ancling)
\F e Slopes AYe Fhe same = Nb SoluFion

Lt Hne N - TnReeprs are different =7 o
o ey P (paraliel Tines)

Once I put the two equations of a linear system into slope-intercept form, I can tell which
of these types of answers I will get. How can I tell what type of answer I will get without
actually graphing the lines? What two things do you look at?

fhe siopt and  the - infocepr

What is the difference between a consistent and an inconsistent system of equations?

A Consisant system  has at icask ope solution
AN InCUNSISEENE gystem 1S a system fhat™
NO sblutions -

What are the three methods used to solve a system of equations in two variables?

Sup | rTrunon
> ombi ngrriov]



Solve each of the following linear systems by graphing.

56

2x+3y=18 3x+y=3
A) B)
5x— y=11 2x+y=4
_ oy .Y
TS 9 N g
NG 8
9.
A1 :
54 = 3'4
2 2
1 / N 1
I N
*.qg § -5 -4 2101193456 Bm 8-8-7-6-5-4-3-2-1, 2343253 9.3 .:!
Y 4
s}/ 5
.glyi g
WRE3Y=18 o H5x = 1L W3 a4
—-Z - )= S
N - %Xm j' 6X \
x— y=-5 4x -5y =-2
) D)
x+2y= x=3y=
) ».
gT // 8
sl A 8
9 ? 7 ’/ﬁ
& 8
N x
< M /
\\ 4 4 /j
3 3 “ =
y, ?’\ i L
4 N o 4/ ‘
€ 9-8-7-6/5-4-3-2-1, > 3N 56784 .; ¢ ] -8 -7 -5 -5 -4 -3 ~<?/i_4 734 > 189 ’x
,/’ ~2 N %1’2
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A 4 RE=y 4 4
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E) {2x——3y=6 { x+ 3y=-2

4x—-6y=06 4x+12y =-8
. .
g ¥ 9
8 N g
7 ™ 7
& ‘\\ 6
5 N s
4 AN 4
3t A N 3 ety
2 < N2 L
1 o N IO
¢ = b ¢ N s >
9-8-7-6-5-4-3-2-1 LA 2 3458 7819 iy 98-7-6-54-3-2-1%K12345%8 8% 4
o 2N
=gy o Y I
"/’ 4 4 A
A ks NS s N
- 6 Q\\ X 6 A\
k 7 ﬁ\\ U iy ) \\

3 ’ . Y
g A\
& J N

£ 2 o ! - o _

lﬁk'oj = 4x tey=l Y i,g\r-, 2

/53:-—’230—\.0 «uj""‘\"&‘*“ wl7

[~ =Y -2 di=Zx -\ : 2
J =3 1= = 3

The two remaining algebraic methods used to solve a system of equations are substitution,
and the linear combination method. Remember, solving a linear system graphically is the
least reliable way to solve a system of equations.

Before we begin working on solving systems of equations algebraically, let’s practice
verifying the solutions to a system. To verify a solution to a system of linear equations,
substitute the x and y values into both equations. If both statements are true, the given
ordered pair is a solution to the system of equations. If only one statement is true, the
ordered pair is not a solution.

When an ordered pair is substituted into a linear equation, and the resultant statement
comes out true, what was just proven regarding the point and the line?

That e povar exists on The Wwne

Why is it necessary to substitute the values of an ordered pair into both equations?

to vy That tu POINE gxsics o buen s
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Decide whether the ordered pair is a solution of the linear system.

(5:-2)
A) [ 5x— y= 27
{—3x+4y =-23
n(9) -(2)-=27
?,6 1,1 ~ 77
=37

- 5(0)(R) 23
“\D "¥=-T3
- 7B =TS

yts, 15 A solution

(-3.3)

D) [2x-4y=-18
{4x—2y=—18
HEOSIORLE
S Sl A V'

1%~ 1%

t(-2) ~2s) =1
i VAR VA 1
-13="1¢
s, 'S a

Suiuh on

(0.3)
G) [ x+2y= 8
2x+ y=-3

Ol F2(3)~¥
W <
No Nota

Solution -
58

(4,0)

B) (-x+6y=4
{3x+ y=12
(& re(v)=+
-4t

Nb ot 4
Sulunown

(-2-7)

E) (4x-3y=13
{7x— y=-=7
AD)-307) =13
-%rTi=\3
V212
RIGEN

=4 Y=
- _] - --"‘l
y€S, \s a
Svlufion.

3x+2y=-2
~3(%) r2{v)=2
-2 12
e, net o
Solufion.

{—3x+2y= 2

(o.1)
) {2x—9y=9
—x+8y=17
24a)-90)=9
I%— Ol 24
C": C’I

- {9)re(1)=1
-~ ¥y=11
141
No, Nt &

Sviufion

(8.9)
F) (-2x+4y=-20
3x+ y= 33

- 2{z) r4(d) =-16
—|utag =-206
20 ¢F <20
no vt g
Solution .



Solving Systems of Equations in 2 Variables Algebraically

Solve each of the following systems of equations using the substitution method.

A) {2x+ y=9 . _ x4 B) {3x+5y=12 %= 43 ) 0 { x-9y =25 x=9 ¥25

3x—4y=8 1~ x+4y=11 6x—5y= 3
- =5 ~4 40 ) 1oy =12 -G <.
%X"H‘" 2% Jff?) < g sz_\) m’?( "r‘éj 2%:;31@:,2 Q(q-}yzé) Qj‘ 3
ESL0 S ALY 43 10013
L% =44 1~ ji_g AA =147
x=4 Al ‘ 9= -3
)« :“4L%) Fn b'e -:01("3) Y19
G x=-\z ¥l ,
o X =-1TLo
%= X="-2
(" 1%3 -2 2)
2edy=6,_ 5 13 g [ Sxrley=1s -.%'~%‘Ziz 2x- Sy= 8 2X=5 %%
3x+2y=25 “2x-dy= 1 x=—2~%  |4x-l0y=20 X=TZI} TV
2(% j- - —24- 4= , N iogs
Bk oLz 2 nuy s £(% ) -ley=20
-% y-ark 119 3 ’;b"‘fg‘?’ 10 H —1053=720
Y2, oafl Wi== vz »
‘;3 e i 4 i
' %,)_7:3@ %) ey =2 @ e #25
w2 =32 ho <olutivn
(- -Z(5)s w205 )
xfl‘-’;--éf’— I T
v LI ~-82 R
X.:?%— Xv;k_a_:i— - ’_lj
- UX L = 3

x—3y_12 x .—_% v 2x+5y= _2x+y___ 8 '
G) {2x_6y=24 itz H) { o D e
/L(% TH’Z') M\'oj:/z"\- ’L\mtq’) =\ 2% \—-(23& Y‘Y)“;”Z.
i + = 2K Y Lo\ X YR =-7
Wi rza—es 4 ?’w’ T | o e~ o
24:14 /Z-;Z\_,‘—_ X = -
. 3 DY\S . 1= —
Suiufi 3 jh
("2 )(‘F)



Solve each of the following systems of equations using the linear combination method.

x+ 3y=- B) 5x-3y=12 0 2x-3y=6
4x+12y =— 2x— y=4 4x—-6y=06
—~& (\{ 1’3)\”‘ *"Z) ,%L,vaj :‘—\—) 2(0) 9= .r-zk-z)g"%j 'v'\,e}
- gx12y S S N B BRSPS e
4y H\Z4="% SN e LA Ax —\ed=
o S ‘ -
0=0 'X*(.) j—._-"'\’ o=~
| ] no
Infrnil+ (0,-4) ghiution
g iups
4x+5y=6 E) 8x-3y=4 Tx+20y=11
2x—3y=8 16x-6y =8 3x+10y= 5
EC O ) '2{,'17“3{ =) —2U% '37“"*) -2(@XHLR) &\>V1U)\j_\]'
slaxzy=g) I N’:‘ ;ﬂzxj“x K P20 ""w‘)w,;\;
01— — — 3= <=
22X oy ¥ '%ﬁ’?_’ Ju lex —y=% ~UX=204=\0 )™ 20
10X 153 =40 ax to) T IX F204=\ .
e e e T :'_l, L) O -~ (‘) 7 i c:?
22X &% ' - X=1
= = I3 bl L
TR Jo° QUuTiues -
29 - 10>
o
2x+3y=-6 Sx+16y =15 p [2¥-3y=6
3x+2y=25 —2x-4y= 1 ) 5x-T7y=10

?’L(zx By ~BAHEyT

Mz =) woxnerd

—pzeBy=ly A

T Ny 2% o T o=

slaxtzy =2m) AT AHw =19 ﬁ)& N A,

_ . . —ex-leg=4 206 TIoMST - -
- Aaxtugtle Ak y %ijz;l’% Mi—;’ juz\fee X =T

AT L war® R 9= Fomwe
5% =% ' —5 j—.,(px Y= \a i o .
~ K z 4= ’5— [
%55 = z AT (\'il; D

(4L,-us
60 v



When solving systems of equations using either the substitution or linear combination
method, there is a chance the variables will all cancel out. This leaves you with a true or
false statement regarding the values of the remaining numbers. What is the significance
of each of these statements, be it true or false, in terms of your solution to the system?

I sfarment 1< g, yuur answey 1o infinite <pludivns

§ Tt S vresuliant Staiament 1S foise , There 15w Spiution,

Linear Word Problems

When solving linear word problems, it is useful to put the problem in slope-intercept form.
When doing this, remember the slope of the line is a rate of change. This can be easily
identified by the words: per, for each, for every, etc. The b term in slope-intercept will be
some constant. For systems of equations, it may be necessary to set both equations up in
standard form.

Solve each of the following word problems by either setting up one linear equation to
solve the problem, or two equations to solve the system.

A) Paul works for a company and earns a base salary of $2500 a month. If he decides to
work overtime, he is paid at a rate of $32.50 per hour. How much will Paul make in a
month if he decides to work 12 hours of overtime?

P32 HOXTZH00 It P= Tvial pary
P =32 .90(12) F2obo Kt X = 3 over Tl huus .

‘P“‘, 20 70 ‘
p= 2870 mmm L <.

B) The measure of the two acute angles of a right triangle differ by 24°. What are their

measures? X f'(X fz"r)*‘ﬂ)
i{){ QW)H ] =X 2K =@
¢t amlt 2= xr24 w==3

X241 —— —
| 33°_anal 27° esptthivel)

C) Your hourly wage at a grocery store is greater after 5:00 p.m. than during the day. One
week you work 18 daytime hours and 22 evening hours, and earn $419. The next week

you work 30 daytime hours and 10 evening hours, and earn $365. What is the daytime —
hourly rate? What is the evening hourly rate? _—
KDY ZZE=19 iel €= Evengrate Peylime vates-
200 *Z‘DE; fﬁ < Tp= DayTime walt L
: =+ 30 z 2 ; . L .
jp(_)@ — o 8P +22(-3p 3w 9)= 4\ E\mqm@ yalets—
R %D~ LD 1863=44 H12.60
E=--3(v) r3es . 4D = "3%4 [ S M
E= 241307 1240 P



D) Paul wants to invest $10,000, some in stocks earning 15% annually and the
rest in bonds earning 6% annually. How much should be invested at each rate to get a
return of $1,140 annually from the two investments?

Wt x= dmunt afie% 7 —ex -wy=-toow

Kb y= amunt af w% 7 D% Tuy =114 6o
AK = B4 0LL

F oo al 197
#4000 At U

- lolxH =10 00) a S
| '~ 140) K= R
\UO (. \(:)X“"N j N “46) X"f” 10 000
s

E) How many liters of a 20% solution of Boric Acid should be mixed with a 50% solution

N to obtain a 60% solution of Boric Acid? \(f‘j“ Lo ) 0] S 4 § 204
o =10 - - O 1S 41 204
Al U\J)‘u—] | - X EHY K \fw LIHeY¢ at 607,

. o y - Y
\/C(* ”p A 04, 907 2%

\ _ ‘ —ox =24 = 20
. ,«\’C@ ”Z,(X {»j = LQU) - E2a 5(67 S %0 A
Y e saxtoper) T = e
\X ) \0(,@( D) 7,»-)-:&0 X F20=ko
3 =720 X =40

F) How many liters of a 30% solution of sodium Chlorite must be added to 50 liters of a
10% solution in order to obtain a solution that is 25% Sodium Chlorite?

] H(50 J= preo |

W Wb 7 jouL of 4307 J
R (x rob) ofuTivn s
multiply by 1o b added |
200 er@u) =25k D) _—

20k FOoo="7oX ¥ \up
_AG% AP0 ~LOX —6LE

G)  How much pure antifreeze must be added to a 10% solution to obtain 30 liters of a 40%

solution? LX_‘h = Lj_’] - Lg_’_) Xt ][: 26

0
: “——7 -
Wb x= lefas pute (i 0% AT % Fg=12

[l = Flitee 107 -((ury=3) XY
(0(KF Y =12y | OX I '

=ac | joL vf purt

A0 Anvifreeze st

e added
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H) Paul and Jason decide to take their respective families to a ball game. While they are at
the game, Paul buys 3 hot dogs and 2 sodas for his family and pays $28.00. Jason buys
7 hot dogs and 4 sodas for his family and pays $62.50. How much does a hot dog cost?

et # =Piice oF hotdey BWiTSE
lcf = price of seda TS T ez

<23k r25°28) —

W paSu7 0 7 M AAS =200

=l

oW E-4ST "Bl 0

—_— e
A i 4 \)0} cosTs
¥ o506
1) In 1985, a home was purchased for $180,000. In the year 2006, that same home sold
for $520,000. By what approximate amount did the value of the home increase per
year? )
21

S0k — V%D

e vt oF the heuse noreased b
ﬁPPYDX?meCi ) #1u,l40, 43 per year

J) In 1970, the population of Tinytown was 200 people. In 1975, that population had
increased to 315 people. Assuming the population of the town increases at a constant
rate, what would the population of Tinytown be in the year 2008?

| | B ~2C P=23t t2o0
(A7, 200)  BB720 w5 23 p=BEE) 2
(1679,31%)  1995-19%0  ° st i
)(T =0 ‘{P(ﬁS‘enf a7 | P=10H-
- 23L+p 4L— Nayiah ?:\}_ OFOTM
- - siope-h
%'6\; 21\36(6%2\0” c—if =0 1SV Ty, oyutaﬁo&g
0 c=% 19715 |[Hnytown in
=700 =5 is 115 REEU n N2

K) Last year, the principal of a school earned a salary of $86,520. In four years, his sal
will be $108,312. How much would his salary increase by per year for this to happen?

-—

R A— |
TS g e e v 56 % 1
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L) Bill works at a local store. His monthly salary is $3,250. If Bill works overtime, he is
paid at a rate of $32 per hour. How much overtime did Bill work if is paycheck last
month was $3,826?

WT n= 4 houls OV{YﬂW
|4t = Total poy =3LX Y3 1% fouis of

<1y = FE Y BT AT
...%,3' 290 ~Z 20 oV A

z . S
S mZ o=y
Solving Systems of Equations in 3 Variables
Solving a system of equations is 3 variables isn’t much more complicated than a system of
equations in two variables.

Eq, a+ b+c=0

Here you have a system of equations in 3 variables.

Eq, 4a+2b+c=-1 Each equation has been labeled as being equation 1,
Eq 9a+3b+c=0 equation2 and equation 3 to make it easier to follow.
s =
Eq, a+ b+c=0 qu a+ b+c=0 One of these equations will be used twice. It doesn’t

matter which. In this case, equation 1 will be used

Eq, 4a+2b+c=-1 Eq, 9a+3b+c=0 twice.

-Eq, —a-b-c=0 -Eq, —a-b-c=0
Multiplying equation 1 by -1 and combining the
+Eq, 4a+2b+c=-1 +Eq, 9a+3b+c=0  cquations yielded two new equations. You must get

Eq, 3a+b=-1 Eq, 8a+2b=0 rid of the same variable each time.
4 == s =

Eq, 3a+ b=-1
Eq, 8a+2b= 0

Now we have a system of equations in two variables.

-2Eq, —6a-2b=2

+ Eq5 8a+2b= 0 Multiply equation 4 by -2, and add the result to
equation 5. This yields a numerical value for the
2a=2 variable a.
a=1
a=1 a=1 b=-4 Once the value of the first variable is found,
Substitute into equation 5 Substitute into equation 1 substitute that number, in this case 1, into either
8 (1) +2b=0 (1) + (_4) +c=0 equation 4 or 5 and solve for the remaining variable.
Now that the value of two of the variables is known,
2b=-8 -3+c=0 go back to equation 1, substitute and find the value
b=—-4 c=3 of the third variable.
a=1 b=-4 c=3 The value of all three variables has now been found.
(1, -4, 3) Write your solution in (x,y,z) format.
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Solve each of the following systems of equations.

x+4y+ z=12
A) y-3z=-7
z= 3

j -2 (%) =1

A

ra t9

jt’l

x +2z=30
B) y+z=12

z=1
% r2(1)=30
X +2=230
- - L
X =20

Solution: ( 1 ,

YA (2)t3=\V2Z

S F2=12
Kt =12
| i B
K=

Solution: (2% , (|

j\';:\'Z

\}:H

2. %)
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x+ 9y+ z=20

C) { x+10y-2z=18 Solution: (-|% , 4~ ,"2 )
3x+27y+2z=58
2% 14 F2= 2 T2 9y P2 =)
X*ioj‘~ '2_‘2—';\8 '57\\/[7‘} 2% i%
7% ‘\‘Féj\/Z«%’;% DN "‘%‘:} 2T =40
— o XAy =%
DY +28) = T8
-3 t9y= &) @ aalGaax: % 199 ¥ 2220
- Ak et X 2=\ —1E¥ A4z =20
Bx y2%} - OF T 18 FRWTEE 10
y=4 X =¥ 15 +2 =70
T
Z="7,
-x+ y-3z=-4
D) {3x-2y+8z=14 Solution: ( & , Z , \ )
2x-2y+5z= 17
2R TBE =) U-XEy=22 =)
2 -2 T8 =1 2K ~24t )
R s I il —2X Y29 —loz= ~%
VAR v R
Z=\
X +70) T
Xt2 =G — Xy —BEETH
X =<4 —24 1—»#——3: —
e
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3x—6y+3z=18

E) {2x-3y+4z= 6 Solution: ( 4 ,-Z ~2 )

2x=-3y+5z= 4

- AK-3y THEER)
2y -} FFZ=18
— 4N l—u\}-%'?: =12

2 2n B F FOZ =
ax —L3tzz =¥
Axtli0z="%

—x ~9Z =l —K -T2 =\
—\ (X -DZ=L)
e SRR
- = —X F4=10
- N -OZ=1 A
—2==4 .
. -x="4
L -
x+ y+ z= 0
F) (4x-2y+ z=-3 Solution: (2. , 3
4x+2y+ z= 9 N
Uiz =0)

LA 2x¥2y ¥2ZZ=0
AX-24 ¥ & =73

WX +¥r=2 =-2

Hx 2=

,75)

Lxtez="2 XtjtE=o

— 2 Lk t2Z = -2y __\ it | 212 2=="3 Y ;E t%b
f2X =2 27 =15 N
X=72Z =D
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Function Operations

Complete each of the following.
(f+8) =¥ & 90
(f—g)(x) = {: (X) - Cﬁ )
(f'g)(x) = ‘: (ZK) ’ 0) \9)
(f+8)= T
A bx)
(f° g)(x) = fix) °8x) = IC((/} (X))
When conducting function operations, the symbol o is used for what type of operation?
CompusiTien Function
Perform each of the operations.

1) Given f = x’+6 and 8(xy = ¥ — 0 find each of the following.

a) [ b) g ) Jis+ &)
()= 3t =Atu o A0)= 18- A2 Y +u] +H1-l ]
¥ b) B : Boge )
2\
d)_Jio =T ®) Ji D g, 132]
() He ] -+ ] "":'2 o) ,
l 3w ru) ~Ouere) \ a7ty \ j”"\D i
A2-22
| ZG
2) Given f(x) =3x-6, &) =x-12,and h(x) =-2x -5 find each of the following.
a) f(a+b) b) g(3x+2) ©) M)
3(atp) - (zx+2)-12 -2 x-12)%
Yy T Caxras
onnEe | Zx7t =z
D S ? KD 9 Sargethy D (7rg),
g (- 1) 3@)-w Jrz ) f2>5]  F) AW A
6 BxDUTY woe T omle A0 ()] Hlem

o +-1ot jg—

ez =] Ty

p— —



3) Given f, =x"+6, g, =x-3 and By =2x*~5x+7 find each of the following.

a) h (e) \(\\‘X “7) b) (hog)(4) AN (_OBMQ c) f( )
2 3)2- ok 1) Yey-a-2= -5\
2 (W2 ) ~oRHeT ] Yy =2 2-505 1 " m%z*zk_ ) boj v
2XE - 2% 1L OXTO T 2-517 ALP - G-3 U
d) fx+5) +g3x 2) e) fx_ fx+6) f) h(f(,@g
[L ro)= \'w] \'[L%X’?—) %] [x-3y* \’\ﬂ Al o )

EAL F\OX F2O rw] F[Sx-'fo] [xz -exAA m—] [ razx hwnﬂ

TETax 2 K2l T DA

— |k =21
4) Given f, =3x’-6, 8(y =3x* —4x, and My =x"—=3x+12 find each of the following.

a) 2/, . b) Ay +g,— 1 ) Ay~
1\sl21)-u 3le) -49)] st Z)e [3x-4n ] - Du-3nz] 4 BT
231 -u]-30 52 e ] L~ [atertZ ]

3{1eo
« %?‘:)4 —4(\'%9 D) ’\Tm \\%T\\b
F@ =

+ g2~k e) h + f D f.
\ ) Lglj ;21, f N *_(3 )} lﬁ’qulj (20)) (2e) 3 {7&“‘;)%)’&«
[5 (27 5 ) :))r— 2 05(%)’ 12 r\(z)‘\zz;? L 125 HAR e
#{ne) . ,(7’,0\2 ’ as)* \2 = ELSEe il ul < ML
4/66 g‘? 12 hee) T Fe) \?ﬁ%mﬂ- - [AY \
- 1ip- 46 2. W —
5) Given f(x) =2x" -3, 8 = 5x+2,and h(x) =-x"+1 find each of the following.
a) 2/, 5 =3, b) 3/, ~2h,+&, c) f( )
Lot ) b
Z[elxz~ uxl VA2 FoxkZ )= -4 =
Kok 3] 3l o i ) 2 yHx-4 q )= 1012 e
Gy P A fle)-23F-3
402 - 24130 F3X2 H2X (9 2(e)-3

T %220 |
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Miscellaneous

Complete the following table for each of the following functions:

X -2 -1 0 1 2 3
S
x | =2 -1 ] 0 | 1 ]2 |3

fix) "’\ ) -4t 5 -7 \ 4 | ﬂ | ) |
[e)raf2yo  FE)zseD™= Flo) 309 0307 FeI2D3 1e)seys
s -"LQ.,‘:‘) - -3 “"9 - - r’) :;‘%—"‘9 = -9 > 95
- “ - - - -2 - ' -~ A

B) f(x)=—3x+1
x -2 | -1 0 1 2 3

fol 314l [72]-5]%

;;,\,2>~;-%(/2_3_\,\~;;~' }:(O:’%U)T')”'z
FEN=-3Dr=4 Flay:-3(2)71--5
fojoaom=r fo)--sn—t

1
C) fi") =~2-x+3

x -2 -1 0 1 2 3

folg [2b] 3|3kl 4 Wl
Hr=E(2Dis=2 foy=50) V3-3%
Fled =& 013222 fo-Lpresa
fo) =k 33 Fayk(3r351%

2
D) fix) =—§x+6

x |2 [ 1] 0 1 > T 3
fo 5 |25 | w |03 |13
F(’?D: "%’("Z)}u - ?.2/,_,’ ?(D ;"’—%—h) o™= NE
fly=-3E0 W= Frya-Byres"5
1lo) - '-7’"3‘(0) e = 5(=) he=4
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E) f(x)=%|x+3|
x -2 -1 0 1 2 3
o [l ) P2 | 2 || 3
R R Py =2)ies)-2
DA Fa) =5 \21s)="/2
Flo) = 4orl=% Fz)=£\2131°3
[x-2|
B J= x=2
x -2 -1 0 1 2 3
Jo 17\ 70 =0 ] ovde]
- ~ZZV 4 — SN il | (R B
= e T
o=l -3 |
D= pree e ._f-;); \ Hyj) \2-2) A\D\ '—'U\Y\d‘(’ﬁ\’\fd\(
floplzloz - 2% 0
-7z -z " H%) \3 2\ _,\\\ -‘T:\
—-lx+4 x<0
G) fiy=1 2 =
(x-2)’ x>0
X =2 -1 0 1 2 3
fo lH 19214 |1 | O]\ | B
f)= Z =145 fiy-G-2% =01
Py~ -BNta=%r4- E ) =2 Hpeo
Fo) = z0)ra=4 F(z)- (3-2)% =)=
9—x%, x<-1
o f<x):{x—3, x>-1
X =2 -1 0 1 2 3
o |H |-4]-3 12 |=1 |0 |
Froya-()q-4:5  Fen="13=7%
Floy= D’%';
-3
gg) 2-3= 7\ b

F13)=3-3=0




Find the equation of the function yielding the following results.

3 nr (0,79)

72

X -2 -1 0 1 2 3
J) 7 5 3 1 1 3
= AT D .
2 - ) I
fi") = ""Dﬁf’b j - 2K o (0.}_3)-)—7_\_@ ‘~, ) Y
¥ =" 2KE3 M=y ~
Find the equation of the function yielding the following results.
X -2 -1 0 1 2 3
iy 13 8 3 2 12
) M= -3 Y0
Jo=0X"3 —_— =5
*) -Zv |
¥ vt (0,-3)
" Find the equation of the function yielding the following results.
X -2 -1 0 1 2 3
Ji 5 5% 6 6% 7 A
. A - bk - 6 B _L’ - J—
Joo = J{x\’u i ) =z =
3 any=(u,0)
Find the equation of the function yielding the following results.
X =2 -1 0 1 2 3
J -5 -7 -9 -11 -13 -15
| - =rt® -2
f(x) =7 Z’X~q w = :-] = — = T2
: =) f,i" ya {




Below are the three methods you used to graph a line. Explain, in detail, how you go
about graphing a line using each of the following methods.

Graph by using a table.
Cieals  a table F—and pick a1 \task 3 vaues fop x
SubSTITURE Hwse  vawues of w i The func rivvn 10 1nd

e Corg€spondin VAUES . PioT WRS  And avaphs
e N Y 7ioT The pa ANA axay

Graph by finding intercepts. 7

RE Up A e with - alitd nafing 2eros A supsnimute
LA viug - of Do N and hY\d 1€ 'R \Y\\’gf(,f?’r CUETUNC
the value oF 0 Fory 1o find ¢ - inircept P ot Thie
Rownts - and aravh e hne .

Graph by using the slope intercept method. _ }

FIST plate the function n Siope imexcept form, 3=mnib.
Go 0 e Y- ImRXCEPT And TOT The poinf. fiom thefe yuse ot
S\0pe . 1f The <Slope 1S JosITVR, Ao up ANl mﬁm,w ™me
SWOPE 1S NeoyTNE e Uy andl R Hnel the 2% PNt and
T. h% ;fsg\qz‘e{}tiomtfs aycerc}g/ecl'ause it will sometimes be necessary to graph a function

using one particular method. If that function is graphed using a different method, the
problem will me marked incorrect because the directions were not followed.
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Checking Progress

You have now completed the “Linear Functions” section of the workbook. The following is
a checklist so that you may check your progress. Check off each of the objectives you have
accomplished.

The student should be able to...

™ Identify whether a relation determines a function.

Verify a point exists on a line.

Find the slope of a line.

Write the equation of a line in standard form.

Find the equation of a line given the slope and y intercept.
Find the equation of a line given a point on the line and the slope of the line.
Find the equation of a line given two points on the line

Find the slope of parallel and perpendicular lines.

Find the distance between two points on a line segment.

Find the midpoint of a line segment.

Find the x and y intercepts of a line.

Graph a line using a table.

Graph a line by finding intercepts.

Graph a line using the slope intercept method.

Solve linear systems of equations in two variables by graphing.

Solve linear systems of equations in two variables using the substitution method.

Solve linear systems of equations in two variables using the linear combination
method.

Determine whether or not an ordered pair is a solution to a system.
Graph linear inequalities in two variables.
Graph systems of inequalities.

Solve systems of equations in three variables.

0 N T T D A R R B B B A R A R R

Perform basic function operations including finding composite functions

74



POLYNOMIALS



POLYNOMIALS

Degree of a Polynomial........cccocevviiniiniiinniinniinieiinionenness 77
Adding/Subtracting Polynomials...........ccceieiiiniiiniinnncnnens 77
Laws of EXPOnents......ccceveeieiiiiniieiiiiiriitiitiieniiinceccnecnnee 78
Multiplying Polynomials.......ccccvveieiniineiiiniiniiniiincineiannne. 79
Special Product Rules......c.cccceieviiiiiiaiiaiiniiicianiecieiiecennnnns 80
Simplifying Complex Polynomials..........ccccevieviieiinniinninnene. 81
Using Pascal’s Triangle......ccccoveiiiiiniiiiiiiiiiiiiiiiiiieniennnnn 83
Factoring Simple Polynomials......cc.cccceviviieinninninnnnnecinienenns 84
Factoring Formulas.......cccccceeiiiniiiiiiiniiiiiiiiininneiecinnnne 85
Factoring by Grouping........ccccoeeveviiineinrieriecieciecinrennecnecnnes 86
Factoring Complex Polynomials...........ccccevievinniiniiinincinnnne. 87
Solving Polynomial Equations by Factoring............cc.cueeee..... 91
Solving Polynomial Inequalities..........cccceeviiiniiniiinrnnnenccnnnns 92
Word Problems......cccceevieiiiiiiieciiiiienieriecieceecececnenccenenes 94

75



Objectives

The following is a list of objectives for this section of the workbook.

By the time the student is finished with this section of the workbook, he/she should be able
to...

Find the degree of a polynomial.

Add and subtract polynomial expressions.

Multiply polynomials using the foil method.

Multiply polynomials using the special product rules.

Raise a binomial to a power using Pascal’s triangle.

Factor simple polynomials.

Factor by grouping.

Factor complex polynomials.

Solve polynomial equations by factoring.

Solve polynomial inequalities.

Express the solutions of polynomial inequalities using interval notation.

Math Standards Addressed

The following state standards are addressed in this section of the workbook.

Algebral

10.0 Students add, subtract, multiply, and divide monomials and polynomials. Students solve multi-step problems,
including word problems, by using these techniques.

11.0 Students apply basic factoring techniques to second-and simple third-degree polynomials. These techniques
include finding a common factor for all terms in a polynomial, recognizing the difference of two squares, and
recognizing perfect squares of binomials.

Algebra 11

3.0 Students are adept at operations on polynomials, including long division.

4.0 Students factor polynomials representing the difference of squares, perfect square trinomials, and the sum and
difference of two cubes.

20.0 Students know the binomial theorem and use it to expand binomial expressions that are raised to positive
integer powers.
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Degree of a Polynomial

How does finding the degree of a polynomial differ between a polynomial that has only one

. ? : 1 |
\‘grlzzlegifjurs\ S\?}e\ ZI\m\at {‘I“TZ\%WO (;)% %ore()'hf Fype of YO\Y\U\\C)\ﬁ) ’rh\€ \C/j\;@;‘\%%\ t
of fhe popromial 15 The tionel  powtl 1T SOveTa MO
AL VEPEONT, YU usl Aind The S of e exponents
N enth YTYms of e polynomial L The Acopee v
Ve The aopsr sum .

Find the degree of each of the following polynomials.

A) x*-3x+x-7 B) %x2+5x3—3x+2 C) 4x’y-3x+2y°
4TH avd 2V

D) 4x’y’ -7x’y+9y° E) x°-3x*y’ +4x"° F) 2x° -3x* -1
< I 2

Adding/Subtracting Polynomials

Perform the indicated operation for each of the following.

A) 2(x-1)-(3x+2)-3(x+5) B) (x'-5x"+7x-3)—(2x" +4x” —6x+12)

AKX -2 33X~ L-2% -\P PR S o Miaieala bl s N gUS S 2

NZE e AN vy -
— 419 —RF =0 = AXFr s -\b

) 2x—3|:x——2R{c—(x—3 | D) 2y-3y[4-2(3y-5)] _
2= ZIRAS 29 -33 (4370}
2B 23] ) 23-33 D4 -tey )

DX - ] 24- 474 ¥ \%—fz‘

9N - H

X -3X K \§4* =40y 77
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Complete each law of exponents.

o, ATV
X0 x =
x“+xb=§(ﬂ\ww
() = X
(x”yb)c=‘)km} be
(-3

y i
=

X' = N

=1

Why do you need to know the laws of exponents in order to perform operations with

polynomials?

When  WUIIpiying or Aiidivg) pulynomichs ,jum peea
10 oW w10 Av with e RXpLUNENTs

Prove anything to the zero power is one. (use an example)

Laws of Exponents

YEXT =X ye-1

AN TG divided by Visaf s

What is the difference between 2x~' and (2x)_l ?

27V ()

Z A
X LK
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Multiplying Polynomials

Perform the indicated operation for each of the following.

A) (x+5)(x-6)

NL-X -0

D) (x+4)(x+4)

Y FIRHw

G) (4x-3)(3x+5)
\2X% Y Z0%-Ax -5
12X 1o

J) 3%’ (2x+1)(2x-1)
2x* (4x2-1)
J2xt -2xE

M) (x-3)(x+5)(x-1)
(-2 XX L 14X D)
X2 rax?® - ok
~2y2Z —12X H©

X3 FXZ -1 %} 1D

P) (x—2y)2 (x+2y)2

(2 Yk r2R-29)0 F2y)

(xz -4y xZ-45%)
Y- y? eyt

B) (x+5)(x-5)

X%-29

E) 3(x+5)(x-2)
2, (2 2% -10)
2x2 FAX -30

H) (3x+7y)(2x-5y)
UXZ D%+ RS -30y%
Lox2- X3 ~Ay%

K) (2x-3y)(x+2y)

DXZEANY 2% g2

TR %P ~ey2

N) 3(2x+1)(x+6)(x+2)
(WYX Z X F12)
LX> 1 4%%% +72x

2B 24 % YRy

O (x+7)(x+2)

'\A'Z‘ FOX T

F) x(2x+5)(3x-1)

Y (W2 -2ANOX -9)
X(W¥Z +12x -0)
LUXZ H3XZ— ©OX

D 2(3x-1)(5x+2)
2(\Ox% Hex -Hx-2)
205%X7% Fx=2D
Z0OXK* FZA™4

L) x° (6x - 1)(3x - 5)

XZ (13%X% -20%, -2% 12))

Y= [\®XZ -23% ¥6O)
\$ X+ -22 X3 yox >

0) (x-2)
(2N 4 1<)
X2-4x2 g x
BEASE R T

Q) (3x" —5)(2x"+3)
WX 1 GO oK -\6
X" -x" -5

R) (x"-1)(x"-7)
XX )
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Special Product Rules

Complete each of the following special product formulas.

(a+b) = 62} 20V +Y*
(a=b)' = A% -2ap T0*
(a+d) =® F30"0 +3nY* 13
(a-b) =% =302 1 34p2 —1;%

(a+b)(a-b)= NZ- b’l.

Use the special product rules to perform the indicated operation

A) (2x+5) B) (3x-2) C) (2a-3b)’
(2% 22NE) HEF (307 230 H2)° (20)2-2(2a)(3) 1(BY)*
4XZF20X +29 W= =120 402~ \zapt o™
D) (x+5) (x-4)’ E) (5x+6)(5x-6) F) 2(3x+2)(3x-2)
(2 Hok 29) (XZ-EX Hw) p—— /L(ﬁf_lz—‘\\
X 7= Flox? JEXE -

|OX3 = ROXZ + [LOX
__20C 200x 4400
X4 £ 20322 —4.0x F00

G) (x+2) W (r+2) (x-3) I (4x-3) -
(OO ey CHRIDEC I ZNZD (e ana) v
X3+ WK Hi2X FY XD - G p 27— 2R JOXZ -Z24X )

4x4 - 33t JOIXZ 108 X
I A Stk o [ A
80 X@ —OxA =xZ ¥ 4ox% ~| 0%




N [(x+y)+1][(x+y)-1] K) (2x-1)(x+3)+3(x+3) L) [(x-3)+y]

(% )-- G 2SI E N (x-2)2p2e-3XP) Ty =
VTt 2X* FIRTU NZ-Lox t41 ¥2x 4 ey +92

M) (x*+3x+2)(2x* —x+4) N) [(x+y)+5][(x+)-5] 0) (2x"-3)

LR - 33 raxE (xry Y-29 (26)? 2 D (@) 1320 3P B

W3 -2 HI2L
4XR* -TN +5%

2X 4 F ORZrONE HOX ’r?K‘

NZpaxgryE-2f XA i)
X208 o4 7

Simplifying Complex Polynomials

Simplify each of the following polynomial expressions.

A) (3x—2y)2——(2x—3y)(2x+3y) B) (2x-y)(x+y)- (2x y)(x-y)
AXZ-12%3 H4- -(4%2-03D) (2x5 L) = (%3 LX
AXZ 12X HAYZ ~4x2 1042 (2% Xy =147
ORZ-12X} F12y2 (2% 29
AN -29%

) (2x+3)(2x-1)+2(2x-3)(x+5)-(3x+2)(2x+1) D) [(x+2)(2x*-3)]
(SR B2 Hox 2x40) - (WEFxrd) (WD) (2x2=2)2

AX? FAX-3 F4X2 A -30 —ex® —)x—2 (X% X P XA X3- 252 o)
2XZ 1 5 — 2 X)X Faxz
FI%= 25 LW S A S
XT - 4= 3Q

AJ\Q HLQX:’ *"‘\Xq‘ = 4B -HINE r2uxrde

%3 _%(X)é (zg }(a-(xg(z)‘z (2 ] (KZF2x 1D
X3 -k HR) (K P2 1)

E) (x-1)[(2x-3y)(2x+3y)]

(X__‘w E\XZ _qu]z

(=Dt =125 9= 1 y) XD 2x4 18
Ly - T2 g% l’?\xf* —xF-12x3 uxlur N
\
—|wxt Pt =y VX3 'fé;[z “1 Bk —%

|0 - 72837 P12 181658198 (O - aa o8 + IR ax %



G) 3(5x* -2)-(-8.1x' -14.7x* -17)
OWE - S 1 I AT

D

TNCr29x% ¢ 1)

2(3x+1)" =2(2x-1)’

2(GFHox ) - 2> -4 FD
[ X% F 120 F 2= BRE YT

K)

|OXZ +20%X

6(x—2)" (4x+3)=6(x—2)(4x+3)’

LM -2)EXE)(x-2) - (4% 3) )
@ (AXTBX LA ) X2 TE)
W4XZ -Gx-w) (2 X 0)

H) (2x*+1)—(x-1)’
(2x2e1) - (x2-2x11)
(ACRdEa e aro g
XZ F2n

D [(x+2)+3] [(x+r)-3]

L) (3x-2)(=8) +4(3x-2) (x+6)
(B[ r(xra) )
(%ﬂ ..2) X ~ZY4X "?’4—)
(-2 (X W)
) X FASX
-\ox3%
QU

Y

M) 3(2x4 7% +x° —x)—?&(Sx2 +2x—1)+2x—3[x—2[x—(2x—3)]]+g[x—5(2x—1)]
d-203 ¢ ZXF - Zx ADXZ - WX FB3 YA -3 x «7,[;5“%]] \/Z.[X “10% Y%j
o ~ZINS - 12X = k33 KU v DO +2 (0-ax)
L =23 = 12X = INEB -3 (Bx ) 10 M\Ex
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Using Pascal’s Triangle

Use Pascal’s triangle to multiply each of the following.

1 9 36 84 126 126 84 36 9 1

A) (x+y)4 N B) (JC"‘J’)5 o
WA TG x® 7 XY X2 roRt NG = HOEY™ XS Iy
0 (x-y)° D) (x+2)

2 Hoxdey Tl
O Hxt2) ro<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>