Section 1.8: EXPONENTS AND ORDER OF OPERATIONS
When you are done with your homework you should be able to...

n Evaluate exponential expressions

n Simplify algebraic expressions with exponents
n Use the order of operations agreement

n Evaluate mathematical models

WARM-UP:
1. Determine whether the given number is a solution of the equation.
-l 1 -
5m-1_3m-2. _, 207 ‘7~ z __a
6 4

). 7 ,q,’], ” !
s [ O
o 4

2. Write a numerical expression for each phrase. Then simplify the numerical

expression.
a. 14 added to the product of 4 and -10

4 (o) [+ 1H
-+
:@

b. The quotient of -18 and lLthe sum of -15 and 12

o &% (1510 = -13=(-3)

CREATED BY SHANNON MARTIN GRACEY



DEFINITION OF A NATURAL NUMBER EXPONENT

IT bis a real number and n is a natural number,

\9“ _ \Q_b.\o---\o
N Fends

L
b is read “the I'L‘ﬁ\ pPonIe( of b ” or “ to theﬂj&

|
power. The expression O b is called an @(pma:ﬁaft @(P(@SIML

Example 1: Evaluate.

L (-5) = (-9) 5)(5) 2. (12 ( w)( ll)

-
-

L
ORDER OF OPERATIONS @ -1L - IZ ll)

1. Perform all /‘)D{Zm/{'\Oﬁﬁ within W()APTI(W{ symbols
J )
2. Evaluate all QXPOW\O& expressions.
3. Do all mu\hﬂ\‘l/ﬁlg’hﬁ) and AIU\'D{SV\D in the order
in which they occur, working from ,Qlj\+ to )mtd'

4. Finally, do all quflh@’n/\) and /Oub‘f'm(%'@ﬂ/) using one of the

following procedures:
© Work from ,?Léfi’ to rcz)h{( and do additions and

subtractions in the O(Au" in which they occur.

or - :
n Rewrite subtractions as add lJﬂQWJ of 0@6&5
Combine pD%l\"JL and (\@ahﬁ/ numbers

separately, and then 0(0!0\ these results.
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Example 2: Simplify. 7
1. 40:4.2 =10-L 3 (35)-35 = 5 ~%15

:@ =15 -1

~5(7-2)-3(4-7)

2 S . {4(9}{3(3]}

7 8
O P e A4
5544 2 [ R
._/_:%/—— ;[-%][*%I}—-P:’I’IZ
e #L7
-3

Example 3: Simplify each algebraic expression.

7
1. —6x2+18x% =|12X

5({\ 5)-[2(8%°~1) +1]
- Al 7x) ‘16) [z(sx) 2.(1) +|‘X ‘
SR ,._20 ”“ | _
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APPLICATIONS

In Palo Alto, CA, a government agency ordered computer-related companies to
contribute to a pool of money to clean up underground water supplies. (The
companies had stored toxic chemicals in leaking underground containers). The
200x
100 —x
dollars, for removing x percent of the contaminants.

mathematical model C = describes the cost, C, in tens of thousands of

1. Find the cost, in tens of thousands of dollars, for removing 50% of the
contaminants.

2. Find the cost, in tens of thousands of dollars, for removing 60% of the
contaminants.

3. Describe what is happening to the cost of the cleanup as the percentage of
contaminant removed increases.
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Section 2.1: THE ADDITION PROPERTY OF EQUALITY
When you are done with your homework you should be able to...

n ldentify linear equations in one variable
n Use the addition property of equality to solve equations
n Solve applied problems using formulas

WARM-UP:
Simplify:
1 2 5 3
oo v Tt — -40+5-2 f‘g"?/
1.239310 ,,,_ﬁL 2. 0+5
Y XY K5 10
2326 1o A
| ] -
. Lo by > A ;
26 97 \0 175
G _ 1L ,\zﬁ
z = /I; 10
|0
G-11+ L,
S =
o)
LINEAR EQUATIONS IN ONE VARIABLE
In Chapter 1, we learned that an Q,agAghm\/ is a statement that two
alaebraic expressions are mu&\ We determined
J K
whether a given number is an equation’s SDIWHW by substituting that
f
number for each occurrence of the _|/(M lﬁb\b . When the
( \
_Lc;llvbe’h ’hMl]@’V\, resulted in a true statement, that (\MJ‘\M was
a Cb(uhm\/ . When the substituted number resulted in a

) .
‘,gfdk{— statement, that number was V\O‘l/ a 69‘&'\"01/\/
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VOCABULARY

Solving an equation: The D(OQUX) of finding the [Wlfnber (or
nU\TﬂbQ,(S ) that r!\ake the equation a J}(f U statement. These
numbers are called the S()lUH B’h,o or FOO‘{'S of the equation,

and we say that they 8&1’ I Q»Fﬂ the equation.

DEFINITION OF A LINEAR EQUATION IN ONE VARIABLE

e

A_ QM (I ,Qﬂbl/(dTM\/ in_OQNL_ VO C\/b e X s
an equation that can be written in the form

Axth=C

where S ) b , and CJ are real numbers, and ﬂf' 0

Example 1: Give three examples of alinear equation in one variable.

L b 77 (62,022 Og)c’ )

o e (w90 L g

3. Y -4 zX SN (TS Q@W 7’} A4 ¢/
7 (/ z-%,07 "

Example 2: Give two examples of a nonlinear equation in one variable.

1 _5/)2 - 50 3 xo4tH 2L

2, \?C\ =
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VOCABULARY

Equivalent equations: Equations that have the {Sa(hU solution are
eauMent payodions X+ 220 | X+2-270-L
THE ADDITION PROPERTY OF EQUALITY Xz -l X +O -
X ="t

The Sﬂmqb real number or alg,@]’)(m& expression may be
(Addc4 to bb—}’v\/ sides of an OQI(/AO*iQ/V\/ without changing

the equation’s EOIUL"'IOY\/ . That is,

j,;l a;b%ﬂba+cib+o

Example 3: Solve the following equations. Check your solutions.

Ly
1 XTI
1. y-5 4, — -t X=——
8 4 1
__.i? i’é— ,1,)_ + L rL="¢
yowl% ¢ 3 _'_,_25
12y L % ¢
5 X = Y2 ¢
2. 18+Z:1?6 5. =3X—-5%4%x=9
“(% -l .,
- x-S ° Cél”lg
Z:"{’ +S j_i
%A% L e
3. Xx+10.6=-9.0 6. 7x+3=6(x-1)+9
_ =106 10k Ath2G 6l +9
x = -14.( - ( 7, ’X-— OX
W’rg Xrs =0

1

B SFANNON MARTIN GRACEY I =X 77 7
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ADDING AND SUBTRACTING VARIABLE TERMS ON BOTH SIDES OF AN
EQUATION

Our goal is to lgol(fdi@/ all the \/&Fi&b\o terms on one side of
the equation. We can use the Ma\lhB’V\ \o(c)ga(’h)\ of
, . e
Lgihal 1TV to do this.
L J
APPLICATIONS

1. The cost, C, of an item (the price paid by a retailer) plus the markup, M, on
that item (the retailer’s profit) equals the selling price, S, of the item. The
formulais C+M =3S.

The selling price of a television is $650. I f the cost to the retailer for the
television is $520, find the markup.

(4 M= D

520+ M = @60 "hamo(\wns $1%0.00
-5 10

N = |/})0

2. What is the difference between solving an equation such as
S5y +3—-4y—-8=06+9 and simplifying an algebraic expression such as
5y+3-4y-82

/Lﬂ W%Mbﬂ/wwﬂﬂ‘ 55\\(‘1“%3(3 ’
1“‘Wu,0#¥b 0s3lon UXL(pMy{LQﬂfifame‘jﬁ%@i
XPO5I0N. 5j’f09’uij 4=y9-5
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Section 2.2: THE MULTIPLICATION PROPERTY OF EQUALITY
When you are done with your homework you should be able to...

n Use the multiplication property of equality to solve equations
n Solve equations in the form of —X=C
n Use the addition and multiplication properties to solve equations
n  Solve applied problems using formulas

WARM-UP:
Solve: IZ:6
1. 52-12=17+8 2o 2. Xx=-1(2-x)
_,_,,JE_’Z’.. AL )c:--—’/-z-(—’l)(vc))r'g
52 sz 359 x= M HS
— x= 4+
LAz = 204 gl LS

THE MULTIPLICATION PROPERTY OF EQUALITY

5@[7’79-* NOYZ2(O  real number or O{{%b(@lé/

expression may mudjﬂ()h/l L)&H\-/ sides of an Qﬁt\@\’hm\/

without changing the Q ‘hdﬂ . That is,

IF a=b and ¢#0 fhan a-c=bc

Example 1: Solve the following equations. Check your solutions.

= -44
7= 4§

z= 4

\

22y TRl
L
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2. -51=-y 5. 67-3=7+2 52 6

a1 Ey

- 52-3= "L -l
(576& L — ‘I'% *5 [ﬂ

3. 8x-3x=-45 6. Sy+6=3y-6

Gx = 49 W%’qg e B
s S I
X = -9 — o = -:’7_;
8 " =
APPLICATIONS :j -0

n
The formula M = g models your distance, M, from a lightning strike in a

thunderstorm if it takes n seconds to hear thunder after seeing the lightning.

IT you are three miles away from the lightning flash, how long will it take the
sound of thunder to reach you? e N
\)M/\\OJ »*6'“ > L n

b
N
IG _ @QJM

- ——]

0+ takes 15 < o haal el 10
ﬁ wmnﬁu.@kmns,\s kS a) -




Section 2.3: SOLVING LINEAR EQUATIONS

When you are done with your homework you should be able to...

n Solve linear equations
n Solve linear equations containing fractions
n ldentify equations with no solution or infinitely many solutions
n Solve applied problems using formulas Ch&di V&L ~y=-4 /
WARM-UP: ()= )+ M 5
-4 = 20U
Solve:
1. —122—144 2 _x=-7Xx+24 X?-'”f
J’L - 17 +77X
Z-: ,\/}/ @X - ZL{ %q\z
A

A STEP-BY-STEP PROCEDURE FOR SOLVING LINEAR EQUATIONS

1. \g\m{)\% the ﬂlﬂﬂbf&ﬂ(z @(?(0,69\% on each side.

f
2. Collect all the \/Q(\ Uvbké/ terms on one side and all the

CQTUOM terms on the other side.
fLCO\ng, the V(] O-b\& and k% e

CMLL the proposed solution in the 0(‘3“(\&(1/ equation.

Example 1: Solve the following equations. Check your solutions.

XL
1. £2-34#10z=2+10z-54 4. 3(x+2)=x+30 fb
A -# =pe-st ., eSO |16pg
a2 “‘ W6 = xtd0 (£
~ _p= 2/57/ x 4/972/"
{,g’} ¥ Gl ZX*(GL -2,
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2. 20=44—@x) 5. 2<(x\—15)+3x:(6+4x)5<(9?2)
20 =4 =, +6X %= 204 Bx = LHUx—Gy + 2
70~ 14 +8X | OX—30 =-5X %

_ *= ¥S

20 B i e O
0= 4+iX % =30 :Jjo X" g

"3 e a | (423

..-g)( g lO) - = S
3 0
3 5X — éf(<x}9):2x+3 6. 100==(x—-1)+4(x=6)

Gx~ Yy -3b> 2)”7) 7C_,30‘ 1007 =%+ | 4=

b1 0> 4-15
i vo 5|54

%
Fo 1S 11%= X —_—
- — Tz
> TZ -
-\ \ Y =%
LINEAR EQUATIONS WITH FRACTIONS
Equations are Qﬂtélﬂ( to solve when they do not contain
,Cmd’]'@ﬂs . To remove fractions, we can muH’ IP} Y bb)ﬂw
sidgs of the equation by the jQM (pmn’\bA o\ﬁmomina)\’o(
of any fractions in the equation. Remember...the LU) is the

Snrul |80} number that all d@ﬂ()l’ﬂfﬂd}brs will drer‘dQ/
into. This is often called * (ﬂ‘z@ﬂr\j an equation of fJGO\(fHG/h.S
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Example 2: Solve the following equations. Clear the fractions first. Check your

solutions.
Xi13=—22

1. 2" B
%

2'1?: 5"36'L
% =10
=
L2

5

%O‘z 1\ /z %0

b 9

%‘% JE‘_L :52

i S
oz -5 =52

,62, "'692:

//6- ~ _‘?

=4
s ~ 2

-<¢ =
My oon
- %9
g - 157
| A2

Z T3
xS0 T o
+ 56 _ T
56
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RECOGNIZING INCONSISTENT EQUATIONS AND IDENTITIES

IT you attempt to éO\\J& an equation with _[10 SO\./&]@’L/ or

one that is '\’rl,w for QMQMJ real number, you will
@,lim]r\im% the _\Va(lgble_

™ AN mcoﬂg'ﬂr@ﬂﬁ equation with \o (50‘1_[“97\/ results in
a fﬁ\(&{ statement, suchas () = |

n An |0‘N ]'I'MJ that is /!’ (W for ﬂl@‘:’-’/\ real
0=0

number results in a ’l’(l}-Q statement, such as

Example 3: Solve the following equations. Use words or set notation to identify
equations that have no solution, or equations that are true for all real numbers.
Check your solutions.

AN\
1. 2(x—5)=2x+10 0=

AN\

2. 5x—5=3x-7+2(x+1)
0x-5 2 DX -142x 4L
5x-5° 5K - 57 ’gﬁﬁn\’@j

55X - H“O’S:U‘Mmo

Q= X,Q _man
Cng%:OO{) %X\%isarm UM

CREATED BY SHANNON MARTIN GRACEY




APPLICATIONS

5d

The formula P = 15+ H describes the pressure of sea water, p, in pounds per

square foot, at a depth of d feet below the surface.

1. The record depth for breath-held diving, by Francisco Ferreras (Cuba) off
Grand Bahama Island, on November 14, 1993, involved pressure of 201
pounds per square foot. To what depth did Francisco descend on this
venture? (He was underwater for 2 minutes and 9 seconds!)

p=15 zj% _2_;59?; e Jaﬁu@{o&dp{)ﬂw?
101= |5+2= | 40%%

e
Holz -

2. At what depth is the pressure 20 pounds per square foot?

CREATED BY SHANNON MARTIN GRACEY
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Section 2.4: FORMULAS AND PERCENTS
When you are done with your homework you should be able to...

n Solve a formula for a variable

n EXpress a percent as a decimal

n EXpress a decimal as a percent

n Use the percent formula

n Solve applied problems involving percent change

WARM-UP: /’/'\

Solve:
1. 4=0.25B 2. 1.3=P-26 MSE
yib 4.5 [L‘ @% % % L

lb:-_ 6 0-06’

SOLVING A FORMULA FOR ONE OF ITS VARIABLES
(-
Solving a formula for a variable means (g,or‘uhm the j%(W\U\[O\_»

so that the \\[0‘“0‘&3(4 is ]soloﬂf[’&t/\} on one side of the

equation. To solve a formula for one of its variables, treat that val \ G/b\b

as if it were the only Ud\(l;ab\f/ in the wlj/\ﬂ'l"w

PERIMETER Q_

The PO i W)(Qf of a diW\Q(\S‘UY‘QQJ figure is the

QW'YL of the ,QQA’WHUO of its [)fd@D . Perimeter is measured
in /Qir\gaf units, stl(j:h as ’fe,@f e i I3 ,
or __Kilomafess

CREATED BY SHANNON MARTIN GRACEY
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PERIMETER OF A RECTANGLE

The perimeter, _P , oFf a rectangle with length X and width W s given

by the formula

P= g+ o W
P=0(0t9) .

SQUARE UNITS

A kSOI a2 unitis a &quaft , each of whose sides is ‘ unit
' w2 Jimensiond
in length. The _ QA @ of a INNSISNGX  figure is the
number of QQUUWQ anifs it takes to fill the interior of the
. 7 K
figure. ~ K A: Lt,)/ + HO
\ i: i g 15 sq untd

AL
AREA OF A RECTANGLE

The area, A , oF a rectangle with length R and width W s given by

the formula

A= I :

1)

X
following.formulas for the specified variable. @ (104'0)5 abtal

Example 1: Solve the

4

1. d=rt;t 2. P=C+MC; C
=T p=L1HCM
r
r M T

CREATED BY SHANNON MARTIN GRACEY
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Example 2: Consider a rectangle which has an area of 15 square feet and a width

of 3 feet. _ 7
A z I6) R« C WS 3
1. Find the length. / 2. Find the perimeter.

Az (EWARYIN
L@fﬁ/ﬁ/ P:1{6)+Z(%)
3 3 P= 106

54

BASICS OF PERCENTS

“@(wg are the result of ___ £y P@OOI(\\C} numbers as PGlM'
of 100 . Theword lOQJ’ CQ/N?’ means ‘pe/f huﬂd&d/ .

PERCENT NOTATION .

(L

b=\
STEPS FOR EXPRESSING A PERCENT AS A DECIMAL NUMBER

1. Move the Mlmﬁbl point Q,_ places to the J%]C'}

2. Remove the P@(C,Wj/ sign.

Example 3: Express each percent as a decimal.

1. 95% = Q/S_ 2 2w = 155

100 | 00
P 14

CREATED BY SHANNON MARTIN GRACEY
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| = Dk

STEPS FOR EXPRESSING A DECIMAL NUMBER AS A PERCENT

1. Move the vf)wm&

point /}/

2. Attach a [\Ja,(c_,g_)(\i/ sign.

places to the (18\\.’\/

Example 4: Express each decimal as a percent.

=

1. 175 (lu’o']p)

A FORMULA INVOLVING PERCENT

Dof@M%

2. 0.01(1200) 3@

are useful in comparing two V'\UJY'\bQ(j

//)\(hOO\fQ/ the number _ /¢ to the number 6 using a percent
I the following formula is used (rﬁ“x

Example 5: Solve.

1. What is 12% of

A= gh S0
A= 0.2(50)

i

- A(lw)

A L
ATy 5 ;w
z b

A”PE

2. 6is 30% of what?

o= %% B

> 00

(0% b

L/’%’Ti@‘ 0. %0

no=6

3. 200 is what
percent of 20?

200=1} 20

0+ 0.01f (20)

0= 0.0f

0.01L
00) 00

=0

. 19
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PERCENT INCREASE PERCENT DECREASE

Q}l}\(}@o o
g% ON\N

APPLICATIONS

1. The average, or mean, A, of four exam grades, X, Yy, z, and w, is given by the

X+Y+Z+W
formula A= A

a. Solve the formula for w.

b. Use the formula in part (a) to solve this problem: On your first three
exams, your grades are 76%, 78%, and 79%: X=76, y=78, andz=79.
What must you get on the fourth exam to have an average of 80%?

CREATED BY SHANNON MARTIN GRACEY
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2. A charity has raised $225,000, with a goal of raising $500,000. What
percent of the goal has been raised?

3. Suppose that the local sales tax rate is 7% and you buy a graphing calculator
for $96.
a. How much tax is due?

b. What is the calculator’s total cost?

CREATED BY SHANNON MARTIN GRACEY
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Section 2.5: AN INTRODUCTION TO PROBLEM SOLVING
When you are done with your homework you should be able to...

n Translate English phrases into algebraic expressions
n  Solve algebraic word problems using linear equations

WARM-UP:
Solve:

A fax machine regularly sells for $380. The sale price is $266. Find the percent

decrease in the machine’s price. Az 290766 =
A‘PZyﬁ 0.2 = .0\P 25
2,01 P 1 o b=

IH- 01f (330)
ggo 280

STEPS FOR SOLVING WORD PROBLEMS

1. Analysis: READ the problem. Then, KMA the problem again!!!

Draw a el); C/JIW/Q/ and/or make a (',hﬁk(’\' . Identify

and name all known and unknown ﬂumm

2. Translate to Mathese: Write an equatlon that translates, or I'Y\Od@lS ,

the conditions of the problem.

3. Solve: S@\U@ the equation. Then d(\.%k, your

solution.

4. Conclusion: Write your result, in (QO(O\S

CREATED BY SHANNON MARTIN GRACEY
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Example 1: Solve the following word problems.

1. The sum of a number and 28 is 245. Find the number.

ﬁi%num@r @D\/UZ— ‘ (@) (onclugion
t M
Dpase Ty (e |

2. Three times the sum of five and a number is 48. Find the number.

_(J_\_\LQ @Ca\dus;t@‘fb
lof ¥ be % umpis 2 (5% ) =u$ r

(is il
_‘q% Tmfuﬁﬂb@ -\
el 2P
y(5t)= U8 .g-’f >
1

3
7(/::

3. Eight subtracted from six times a number is 298. Find the number.
S 6%/%’%% The (viger i
() feanslade _®
P B

(-8 =29 7 ¢
v =9I

CREATED BY SHANNON MARTIN GRACEY
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4. If the quotient of three times a number and four is decreased by three, the
result is nine. Find the number.

5. A car rental agency charges $180 per week plus $0.25 per mile to rent a car.
How many miles can you travel in one week for $395?

CREATED BY SHANNON MARTIN GRACEY
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6. A basketball court is a rectangle with a perimeter of 86 meters. The length
iIs 13 meters more than the width. Find the width and length of the
basketball court.

@W @M

7. This year's salary, $42,074, is a 9% increase over last year's salary. What
was last year's salary?

@An . @Sd\\}@ R @Cmdwgm
o lghyen™> — q
Lef émrj o > 109 %
D fmoer oz 101X
ot = bt [Toa

o= 101hw 28400 = X |

CREATED BY SHANNON MARTIN GRACEY
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8. A repair bill on a sailboat came to $1603, including $532 for parts and the
remainder for labor. IT the cost of labor is $35 per hour, how many hours of
labor did it take to repair the sailboat?

O B pve
Lok x b Fhe (el 07 \ 405 - 15

houts of |abot

s
()t | P
254 1077 T
o405y s oy 25 25 | Swilbe,

7
L;%O}’B’-

@ Cmdus oo

0\

CREATED BY SHANNON MARTIN GRACEY
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Section 2.6: PROBLEM SOLVING IN GEOMETRY
When you are done with your homework you should be able to...

Solve problems using formulas for perimeter and area

Solve problems using formulas for a circle’s area and circumference
Solve problems using formulas for volume

Solve problems involving the angles of a triangle

Solve problems involving complementary and supplementary angles

a3 a8 a a 13

WARM-UP:
Solve:

After 30% reduction, you purchase a DVD player for $98. What was the selling
price befo e the reduction?

2 7?{)@ j Yo= b [/r/mo(gimﬂfyncawms J14o.

o’lb
ﬁb 010
COMMON FORMULAS FOR PERIMETER AND AREA
$ ;
S P= 423 e P = (0rbte)units
G A= S units sqped / \ A= Yhase)hight )
‘ A= b wnits Suored
R f):(zHDﬁ)wl}fs/ \ b’rbz o
; = ] w ownigs 31/(/0(@4 %ﬁw
A= (0.\1@(0« e of bﬁﬁﬁ)

H #uhe:
/ A: Jf(b:l;i) 3

(9= S0 of e larghs o s 27
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Example 1: Solve.

1. A triangle has a base of 6 feet and an area of 30 square feet. Find the

triangle’s height.
Lk
base = 6fY N2

wer? R 592 3h
- 3

- Lbh >
AA 1 IO:""’

2. A rectangle has a width of 46 cm and a perimeter of 208 cm. What is the
rectangle’s length?

0= 1o 3= L) 2Ly

. = m 48
p- 1ot Zﬁ -9 The Qa/njﬂws

P:ZMM Wi}'& /5_%&“_//
- 2

3. Find the area of the trapezoid.

< 5m > - |
bf“5 \ A* z
by" § I \ A= 5(549)M

- 4 .
h < 8m > A:i s

CREATED BY SHANNON MARTIN GRACEY
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GEOMETRIC FORMULAS FOR CIRCUMFERENCE AND AREA OF A CIRCLE

A Ci(CQL is the set of all Ir)Oiﬂ‘I'S inthe _Dlane
equally distant from a given point, its C{’,ﬂ‘f@(' A _(Adis |

(plural (‘U(d il ), _{ isaline S@O\mQJOJf from the
_C,@n’fef to any point on the C,i[’C/QQ. ’ . For a given circle,

all radii have the same QM?'H’L A_di amd:ef :
d ,isa Qi!LQ segment through the (ﬁfl T{f whose endpoints

both lie on the G ¢ |@ For a given circle, all ameAesS  have
the SWT\Q, length. In any circle, the length of a leLYY\M'@( is
’|'u)i(0_, the length of a (MMS and the length of a

fﬂAL\AG is ‘ﬂa\)c the length of a di Wﬂ?/""e/(

Area Circumference

A: ’|T“r7' i Sc)/ua(eﬂ\ (=270 wodS
o
(=Md unitS

CREATED BY SHANNON MARTIN GRACEY

29



Example 2: Solve.

1. Find the area and circumference of a circle which has a diameter of 40 feet.

A:ﬂ“rl > 440 ad 4=20 (=md

So Z,C:th (=740
/}/I\\“(ZO) j_: 20 C-° Hom ‘H'/ ““@{ad

1

- 00T T g (= 15— opoinfe
N 1566 £rF— appfo%ifmk/

2. Which one of the following is a better buy: a large pizza with a 16-inch
diameter for $12 or two small pizzas, each with a 10-inch diameter, for $127?

Lge Pz | Mw
d;uperzl(la]’% }210> FL(e)*5 sl

B2 . T(8) A-T(s) (735'”)
. QUi Al ", -5

AXTIES
A Jolim’ B /—jl
\M(%P]Z%ismwa b

GEOMETRIC FORMULAS!'FOR VOLUME

\Jﬁlum refers to the amount of &DO\(L occupied by a
A\W\QI\QQMQJ figure. To measure this space, we use
cupl C units.

CREATED BY SHANNON MARTIN GRACEY
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Example 3: Solve. C

1. Solve the formula for the volume of a cone for h.

31



2. A cylinder with radius 2 inches and height 3 inches has its radius quadrupled.

How many times greater is the volume of the larger cylinder than the
smaller cylinder?

3. Find the volume of a shoebox with dimensions 6 in x 12 in X 5 in.
U= L wh
(1b 5
E %Om3

- —

THE ANGLES OF TRIANGLES

An (M4 \C/ , symbolized by 3( , is made up of two raﬂu{
that have a common Q,ndPOF\N( . The common endpoint is called the
\{él')f@( . The two rays that form the angle are called its Sldeﬁ

CREATED BY SHANNON MARTIN GRACEY
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One way to W\QGSKMO/ anglesis in Q{Qgr@@O , Symbolized by a

r 0 o
small, ri':lised C{rO\C . There are 260 in a circle. l
IS %-5 of a complete rotation.

THE ANGLES OF A TRIANGLE

The SN of the Y\ QAsWel of the three angles of _(A1(\U
190 2
triangle is \

A

’ ArbtC= 190

A C

COMPLEMENTARY AND SUPPLEMENTARY ANGLES

o
Two angles with measures having a (QW’ﬂ of Yo are called

f O’m O ‘mﬂm angles. Two angles with measures having a Sllm of
l 80 are called gupplemen’ia(w anc}lf/é

@&WW ; AtB = q0°
p

) AtB 5180
S e

33




Example 4: Solve.

1. One angle of a triangle is three times as large as another. The measure of
the third angle is 40° more than thatof thessmallest angle. Find the

measure of each angle. { Cmdugiiﬂ’\
@) Pralysi® B)Selve ) ox7 MO O/.N eS
Mwb‘{hbgmm%g( ¢+@><¢XMO*‘@0 5 S5 | measwe
ol a0 | 228 L of,
3{7@7’4’ F 40 = 130 - o =3 (8 (e

= 28 440"
2. Find the measure of the complement of each angle. X340 f
a. 56° b. 89.5°

A1 =00 A48 00

-z NQS- 10
M o5

—

3. Find thé ' measure of the supplement of each angle.
a. 177° b. 0.20
H*@: 196 At ?lg(éo
_ A0 11—
A’J"ﬂ"[gd A’ﬂqu'g

4. Find the measure of the angle described.

The measure of the angle’s supplement is 52° more than twice that of its
complement.

ot fhe angle be A 80-A = 7 (@6%h)+ 5
cor: At =l > b= 40-A ,/g/o?ﬁ %0-2A 45
+24

5UPP A’f’@: ’50/9 6:’ l%O"ﬂ A O+ZA

CREATED BY SHANNON MARTIN GRACEY
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Example 5: Find the area of the shaded region.

21
2in 20 ?:Iﬂ

cz%mn

CREATED BY SHANNON MARTIN GRACEY
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Section 2.7: SOLVING LINEAR INEQUALITIES
When you are done with your homework you should be able to...

Graph the solutions of an inequality on a number line

Use interval notation

Understand properties used to solve linear inequalities

Solve linear inequalities

Identify inequalities with no solution of infinitely many solutions
Solve problems using linear inequalities

3 a8 a a a 13

WARM-UP:
Solve:

Find the volume of a sphere with diameter 11 meters.

VOCABULARY

Linear inequality in one variable: An inequality in the form G’X + b LC
O\X'HQéC , ﬁ')ﬂ’b>c or_ OX+ph>C

Is a linear inequality in one variable. S  means QGQO %ﬂﬂ :

é means QW %aﬂ or ,QQU&Q, -lf) , > means

WMG‘( %W\ _ 2 means MQ/ an or QOMLQ/
ey

CREATED BY SHANNON MARTIN GRACEY
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Solving an inequality: The OCQ,Q(_] of finding the _{o/ of
ﬂum b.a/s that will make the inequality a “\TWL statement. These
numbers are called the solutions of the 1(\,0_0\ M@Q|M , and we say they satisfy

the |M0ﬂ/‘(ﬂ/ﬂﬂ4 . The g€+ of (}QQ solutions is called the

solution set of the inequality.

GRAPHS OF INEQUALITIES

There are lﬂ’piﬂ I+LQ'/\ ma)ﬂl/\ solutions to the inequality

X >5. In other words, the/solution set for thls inequality is all rQaQ,

numbers which are g(Jef M 6 . Can we list all

these numbers? What does the graph of the solution set look like? Hmmmm..,

jhfabuddﬁ(
-g—

T A S 11
RVEER i‘gﬂfqtolu’“”"“{ m#m/oi)
Graphs of 60'\/‘4']@“1) to /ﬂl(\ﬂd{ 1(19@(/@.01{’[@0 are
shown on a _numb?)( IQA/(\Q by shading Clﬂ.,d/ pOif\*)O
representing numbers that are SOWJ[' [an) . (SQ[AMQJ |

b(OLCk.Q/Jfé [ } , indicate Q,ndoomté that are ¢0|Ld'10’lﬂ)‘o
and _P_Q(Qﬂﬂ@()w ( ) indicate ,@ﬁdel\’\i’G that are T\O'\'
éolwhgmo sl ldes - \143\
idervoll: (- G]

Example 1: Graph the solutions of each inequality.

]
-7 -6 -5 -4 -3 -2

-10 -9 -8 -1 0 1
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stk a2\ 152§
obervol: (3 ) 00 )

3 sef-puildes - § x| -5 2y 2 g
c. ——<X<6
x> ond xéé;fJ Mol (-3¢ ]

| | ;éi—v—'—ﬂ—r—v—!—l=
-0 -9 -8 -7 -6 -5 -4 -3 -2 -1 01I 2 3 4 5 4

‘ ]

SOLUTION SETS OF INEQUALITIES

INEQUALITY | INTERVAL | SET-BUILDER GRAPH
NOTATION | NOTATION

X>a (3,0)  Gxl1>a8 - — -
x=a [a,0) 3xlx2ay @ ~a—E——W
x<b (oa L) E%MQ% - ﬁ -
x<b (D@lp] i%](;ubg - 1=
Kb 4]l -} -
XD [0h]  Grurch] g

a<xsb (53] Gy Jacnz b <—£-=~—1—>
-

as<x<b [0 b) 37¢|0{4%¢H

VA

PARENTHESIS ARE ALWAYS USED WITH — o OR m

CREATED BY SHANNON MARTIN GRACEY
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PROPERTIES OF INEQUALITIES

PROPERTY

THE PROPERTY IN
WORDS

EXAMPLE

THE ADDITION PROPERTY
OF INEQUALITY

IF Hho.sane quonkiy

iS addd 1 o Suphaded IR

If_ (R4 b , then
arc<bre from bothgies 5{9 X433 (D
If A Ll{l , then lnﬂq/w‘a‘hj}
A-cLb-C (2gulti mﬁ IV\QCI}LaflM
1S 29 WVaont
S v Y

PROPERTY OF INEQUALITY
If 6%4[0 and C is

positive, then 0-C < lD'C/.
If az_b

and C s
L b
positive, then e

el ol (ﬂJnAm

Aldldibo*fr\ﬂ

P%'h\ﬂ(nw)nmm; Z <

S :%5““\‘/41%”@““9 “ﬂ

THE NEGATIVE PROPI'I:'RTY
OF INEQUALITY

TF we muHJ]}i ordivide.

i 0%b  and C s A Mﬂ\:ﬂ"’" _-%X 2 ‘7/
negative, then ac> b'(‘ %Umsm‘j bv &%‘z}m/ -—3)( 4 [/L
it b and Cis | Number AND erse) 72 ey
negative, then % . % ' HM IRQ(LMhM Symﬂ) _3

W resuhing ineguahy

T enitatd ;

\ 04 X¥\

X< rb;l L

CREATED BY SHANNON MARTIN GRACEY X j;)i J -1 ¢X = X>-1|39
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STEPS FOR SOLVING A LINEAR INEQUALITY
1. Simplify the m%ﬂbraﬁlC /Q,)(PWLSS\.QW on each side.

2. Use the U\ddl‘h On property of Irﬁ&dﬁaﬂl th to collect all
the \)aﬂﬂ})k/ terms on one side and all the COY\S aﬂf

terms on the other side.

3. Use the mw"hphcmllah/propertyof mQU](,LQ,r {’U\ to
ISOWL@ the \/aflﬁ\b]e/ and So[uz/

(J{Y,{W the dc(&(ﬁ@‘r\ of the INQMQ‘H’U\ when

le ’hOMIHO\ or dl\/'d’ n@ both sides by a
M@ number.

4. Express the SO] Uh VA set in {f\-Te,(\/O& or SQj/ -

")U\l\ lO\?f notation, and gm‘pk the solution set on a
V\U\_mbil( line.

Example 2: Solve each inequality and graph the solution.
ghb«nlalaf ﬂ)ﬂs
a. x—3<2 Xé’g/
; ""ii=#:i-|liilib
—10—9—8—7—6—5—4—3—2—101234"5678910
/,/—\_/‘
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— , f
(x+1) ¥
4’”*”2‘9)“’(! - Y -y ) 1 1
el il B T Sehbuildar - 0| 225

inferyae : [2700)
=)

3456 7 8 9 10

_/

RECOGNIZING INEQUALITIES WITH NO SOLUTION OR INFINITELY
MANY SOLUTIONS

iR
N
I
ol
|
Il
|
Il
|
0\——
|
i
|
_p—..—
|
w——
|
N—n—
|
O_._
"

If you attempt to solve an inequality with NH LSO[ uh@"f\/ or one that is

‘HMQ_ for ,Q\/(ﬁo réﬂ& number, you will o) immafej
the _J O {able
n An inequality with _[10 Lg/),(ﬂ’]w resultsina_—plce

J
statement, such as ()< O . The solution set is %j % or d , the

Qmpjrg\ set, and the 9(&?“ is an W’\Sho\d&d number

line.

CREATED BY SHANNON MARTIN GRACEY
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n An inequality that is :}]WZ for QN U ffﬂj number

results in a +(\AQ statement, such as O O . The solution set is

<“ 00 OO) or %7(“ ANINCA ﬂU(ﬂbz(% and the graph is a 'FM“VI
S hddxd num‘b{?/ line.

a. 2(x+1)-1<2x+1

2% 4114 Lyt
\

b. 5x>2(x—7)+3X \ //W

5> 2 4%y (ot~ buider |1 (aroal
by > 9N~ -4 % number%

"5% X 0 ) infervol :(-pa)w)

I . i i T - 1 1 1 1 1
-o-9-8-7-6-5-4-3-2-1 01 2 3 4 5 6 7 & 9 10

CREATED BY SHANNON MARTIN GRACEY
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APPLICATION

On three examinations, you have grades of 88, 78, and 86. There is still a final
examination, which counts as one grade.

1. Inorder to get an A, your average must be at least 90. If you get 100 on the
final, compute your average and determine if an A in the course is possible.

14 P]Ug(a%bi é%} - 4%

2. To earn a B in the course, you must have a final average of at least 80. What
must you get on the final to earn a B in the course?

le} ¢ m%wgfa&uam’lﬁ\ on e fira)

g4 47 18 ”32 04
% /‘fd o gt eam

a4 M HiLA 3 210 of leacl Olué?
267 ¢ ¥ 2 %20 W%\aﬁmﬂb .
151 -15L %@* A B indhe/

//\_,_/

CREATED BY SHANNON MARTIN GRACEY
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Section 3.1: GRAPHING LINEAR EQUATIONS IN TWO VARIABLES
When you are done with your homework you should be able to...

Plot ordered pairs in the rectangular coordinate system

Find coordinates of points in the rectangular coordinate system
Determine whether an ordered pair is a solution of an equation
Find solutions of an equation in two variables

Use point plotting to graph linear equations

Use graphs of linear equations to solve problems

3 a8 a a a 13

WARM-UP:

1. Find the volume of a box with dimensions % ft by 3 ft by 8 ft.
)
SN V=Lt

=@N%) S —

2. Solve the following inequalities and graph the sol

a. X<6(3x-5) ,mxé,}o
%2 (9% -0 -

LI S %

— X2 R

%‘)(I)(|5L(LD-L

b. 2x-1<2x
nuﬂﬂbvrg

-l -IX
,._..-Y- <0 H\J’n{lmﬂd%«

J“*Q(Vﬂl : (_.DO) Dﬁ)
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POINTS AND ORDERED PAIRS

The idea of visualizing equations as geometric figures was developed by the

French philosopher and mathematician ne DKS(M+€S . This
idea is the QCA’WVKI(}( CZZ)(Oll\f\oJ"@ system or the
(‘/;( %&( ]'N\/ coordinate system. The rectangular coordinate system
V i .
consists of L NUNNeC lines that |(\+e($ed' at right
mg\e,G at their 220 points. The horizontal number line is the
X~ aXi% and the vertical number line is the 5*0\)(\5 . The point
of intersection is a po il called the Qri\(?)’]r’\/ . Positive
numbers are to the _ lﬁ\M’ and \AP the origin. Negative
numbers are to the Qo M— and O‘(N)f" the origin. The (RX25
divide the P\ﬁﬂ% mto —L\l regions, called auad(a.n'fg . The
points located on the aX(’ﬁ are ﬂ0+ in any quadrant. Each
Paiﬂf in the rectangular coordinate system (H{Y¢5% S
to an OY‘OI\Q(‘QGk 1100\\’\ of real numbers, (7(, ) UJ) Theafl(él
number in each pair, called the Y- COD(‘O\MO\'}Q/ , denotes the dl%ﬂﬂ(ﬁ/
and _(li (¢ 0{'\ A from the _p( 19in along the _ X=AX|® . The
VAR
second number, called the (A~ wo(dmﬂ\fb , denotes the \/M‘I'IMQ/
distance along a (lf\Q Da(o\llcl to the j[-'GU( [ 5 or
: Y
along the (X} itself. . AT -4+t -f+ AT
Ll Ll =]
< _'-( T.f- ! E/ HHF ( -jj JJ -
m__m)aﬁ T ,"' LLLELY
. -1+ HHe i =%
(ialn T TR T
CEEEEH LD
R
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Example 1: Plot the following ordered pairs.

(2,5), (-3,7), (-2,-4)

(2,5) 2L wnits o -H’La (Iﬁl'\i\’ ad 5 wnits LL.P

C3D | % wits 21 eff pnd 7 wils v

(-2,-4) | 2 waith o o Lff ond L{M\H’S donr

R 1',{‘1'3 - :
HR
N
EEEEEEE 4111
L LT T LIt TR
- : ]
L IEESNTEEL EERERRISRL A
] | { 1
] ENEEPWN W :
:r i 1 | l’ :34 |
T T
S R R
| | | f:;q' : | |
SOLUTIONS OF EQUATIONS IN TWO VARIABLES
A led’l v of an Q,Qmahm'v in = variables,

and % Lis an O(MM P(Mr of real numbers with the

following property: When the X ’CcO(dinod'Q is substituted for X and

the _| - wordir\ajr@/ is substituted for g in the equation, we obtain a
J

+(‘ W& _ statement.

Example 2: Determine whether each of the given points is a solution of the
equation 8x+y=1.

a. (0.1) c. (2,-15)
Brry = )l SXMJ-'] m AN
q(0) + (17! g (Nt ;)*l /7,))((1'3)"

0+ 1 =\ @ -4 x5 =1 b -IS = =

CREATED BY SHANNON MARTIN GRACEY
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Example 3: Find three solutions of 2y——x -1
@Ld'\(:la ?,lj’ ()"I oF =5 Z“:]_Hég)’I OLO}U'O

=L (5 W 2(0)= -x-1
(U"l) 235,\ },_/52 g 5 0= —X-|

Xz~
GRAPHING LINEAR EQUATIONS IN THE FORM Y =MX+Db ("')O)

| —
The !5}( 0_\“53 of the Qﬂ\/\ﬂih A is the Q\ of all ﬁ)Dn\J—S
whose _ (dord, ndj'e,ﬁ satlsfy the equation.

STEPS FOR USING THE POINT-PLOTTING METHOD FOR GRAPHING AN
EQUATION IN TWO VARIABLES

1. Find several O(M@Ot Pd (& that are K;oluj-m’hzo of the

equation.
2. Plot these ordered pairs as o@\(\*g in the (‘Qoi—qMJIAQﬂf

coordinate system.

3. (@ﬂ(\(lo% the points with a Sml)gﬂ’(\ curve or _“[Q :
depending on the type of equation.

Example 3: Graph the following equations by plotting points.

a. y=2X
Y

" y=2x (y) |t
Y | y=204)* y=% (v,9) |THETHTAtH
5 = 25)D oyl (%) |

J J J /]i x - L'[i'\l"} _ -P
) e 2(1)-» UE G (24) REERNNEN AN NEREE
O I 2Uo) & y =0 (0,0) di_fd__i;}@h.f? jSessansses
91 §22O0) > y=-10 (:5,-10) | FH A

CREATED BY SHANNON MARTIN GRACEY
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b. y=-3x+9

)
X y=-3x+9 (X,y) i !
1D _lj 3((0)%01—)%"«2' .,/IO,I-':U) f
5 | ye 5(@%% Wz - (5-0) Tt
5 |- ?;t%)*quj o | (%0) : , -
0 | y=-3(0)112 929 | (0,4) ' i
Vs B 9%=15 | (2,9 |
Jd W, ’
c. Y=—X+3
Y
X 1 y=§X+3 (x.Y) 1 ;\}
_\0 grlg(fﬁhbajpwfi‘)—pqu (_[D},l) TA)
9 =gty (6)) t +
O M'«%(oﬂ%’” oth dyz ) (0,3)
5 4=5(8)+32 413245 (55)
\D kljj fg@'()%)'f'b‘?q ’HB—Pq ) (]D/‘T)

J /7

—

7%

CREATED BY SHANNON MARTIN GRACEY
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COMPARING GRAPHS OF LINEAR EQUATIONS

If the value of _[]] does not change,

n The graphof U -MX ‘HQ is the graph of gfm% shifted

\0 units M when b IS a positive number.

n The graph of Y= MY +b is the graph of ﬂ =Y. shifted

XD units deJ(\when b is a negative number.

Ld, mz\ N \32‘0{\7(—3 ‘-\’):X X, V\;X
Yzl P 2 b ‘53:”]{ i
Lot 021,11y ™ 5 13
HHHHHHHHHH -
i ' "‘\ ,? [ /\
: ,\P W

T

CREATED BY SHANNON MARTIN GRACEY
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APPLICATION

In 1960, per capita fish consumption was 10 pounds. This increased by
approximately 0.15 pound per year from 1960 through 2005. These conditions can
be described by the mathematical model F =0.15n+10, where F is per capita fish
consumption n years after 1960.

a. Letn=0, 10, 20, 30, and 40. Make a table of values showing five solutions of
the equation.

n F=0.15n+10 (n, |:)
D Fz015(0)tp = F= 1> (o}.a)
0 | =00500)k0 2F- G (10,15)
0 | F=045(1)310 » F= 1% (20,15 )
50 | ¢z o)y Pz UG (% 15 )
o | F= piS(W)po > F = v (4o 10 )
b. Graph the formula in a c. Use the graph to estimate per
rectangular coordin%te system. capita fish consumption in 2020.
H P
=1 TN . ‘?T ]C - m
= -+- R g E N B ]
i ST .':
EEiisisniniasiy
pEEEEREREELECE: 5o i
. [ : : d. Use the formula to project per
: E i capita fish consumption in 2020.
| | |
UL £20.5(n)F10

F<615(60)+0
F =[]

CREATED BY SHANNON MARTIN GRACEY

50




Section 3.2: GRAPHING LINEAR EQUATIONS USING INTERCEPTS

When you are done with your homework you should be able to...

n Use a graph to identify intercepts
n Graph a linear equation in two variables using intercepts
n Graph horizontal or vertical lines

WARM-UP:

Graph the following equations by plotting points.

a. Yy=—-X 3
: = (xy) B ‘
|| y=- (1,-1) % :
6 -\/j < ’,b (%JF;') 15 (57(;
S | u=-5 (5,5) -
J
/'P-r i \
b. y—%x—? Y
X y=2x-7 (xy) | ‘
b | w2z ) 2y=5 (o-3) |
) = (0) -1 Sy= =) (O)ﬂ) ﬁﬁy

(-5,-4)

CREATED BY SHANNON MARTIN GRACEY
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INTERCEPTS

An ’Xf' |ﬂ)fL(UZDJ( of a graph is the X~ COO(dW\G:‘[Q/ of a point where
the graph N\TL{MS the Y'ﬁ)(\ 5 . The WCZD(M@
corresponding to an % lf“*dtai)% is always O X I

A ufmijfCo_,O\’ of a graph |\s the u-cao(O\\ f’ﬂrﬁ/ of a point where
the grgaph 1(\;\1(%(‘%1 the M’O\\(lg . The ﬂ”CcOCdJM’\QiU

corresponding to a ldr lr\JJYC((,Q,O’\’ is always O m

Example 1: Use the graph to |dent|fy the

a. X-intercept b. y-intercept

P@pﬂox (. "%)O) (0)6)

L
Py
[
Li——
=
———

GRAPHING USING INTERCEPTS
An equation of the form AX‘} 8\4 = C/ , where A : % , and Q/ are

integers, is called the (__Q’U\F\dourdz form of a line.

CREATED BY SHANNON MARTIN GRACEY
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STEPS FOR USING INTERCEPTS TO GRAPH AX+By=C

1. Find the _)}— lMU(_OJPf . Let 5: o) and solve for X
2. Find the M*i(\’(uow% Let _ X=0 and solve for % .
u \

3. Find a checkpoint, a 73/ ordered-pair SO‘U\* le\,

4. Graph the equation by drawing a j‘r\g, through the ?) points.

Example 2: Graph using intercepts and a checkpoint.

a. X+y=6
Y
X+y=6 (%,y) + !%E—_i?': :
o | wro=exzt ((6p) \THIHHHIRNGHI
gt 2Z0 O% 426 2y=0 (00) ;gl e : ~i§EX
sz Gl xagbays L [(1)5) FEEEE
¢ |

b. 3x-2y=—7
AREEEN |‘? byl
3X—2y=—7 (X, y) T 19: Tt
g W70 | Hx- Z(O)N’l—v%r’"w*% (‘%,0> i i } !
\5“‘ x=6 Ho-1y=13 2 19y% (03) | it ans
X=| %) 24 SELE Ly«']a k102425 :

e ;

erw- (l,@')

HTEY

P 1

i

”/3 |

NON MARTIN GRACEY
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EQUATIONS OF HORIZONTAL AND VERTICAL LINES

We know that the graph of any equation of the form A)‘“ Blj > C/ IS a

kl[NL as long as A and B are not both 0 . What happens
if fa( or 6 , but not both, is zero? -(® Pn(-‘f(;’ )(:_C:
_ SR _. ~0» A 4603 A
poo» O xtbY=C ;,aﬁ;?o?ﬂﬁ? py B ATABOSTT
By=C =G Xt - (50)
w&& - __C_/__ — > X ] U*trd"-nom_
0{*\ J” B 1 _ Lot X
S |

HORIZONTAL AND VERTICAL LINES

The graph of ft\j: b is a hO( t%ON—oQ_/ line. The Llj’l(\i—lf&?}
! /r(Di\o

H:b p: >
. > X

|

The graph of Y2* is a qu’h Ca&/ line. The X \(\X‘Q(C@P*
IS (0\;1 O)
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Example 3: Graph.

a. y=38 : | .
Vi
“~
3 X
7%
b. 12x=-60 )
7z n At iof !
= ,5 " ENNNENE L
/ ¥
VARpE L
Example 4: Write an e$uation for each graph. 3
v ©or -
xX=-3 AN
: ﬁ
";9...... L .........1:)7( /‘I“_I-I_I_I_I-I_I_I-I_E_I-I_H_I-I_I_H_;;x
b. /\9:

CREATED BY SHANNON MARTIN GRACEY
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APPLICATION

A new car worth $24,000 is depreciating in value by $3000 per year. The
mathematical model Y =-3000x+ 24000 describes the car’s value, y, in dollars,
after x years.

a. Find the x-intercept. Describe what this means in terms of the car's value.
ld 970 O =-Foox + W00 | Affy § s Yo car hes no
00X = %)4000 Mongdacy valua
1’ J

b. Find the y-intercept. Describe What this means in terms of the car’s value.

let x>0 4- “oc0(0) + W00 when fhe car (s brandrew) it
‘;?HDUO lg UQO('H\ gwéoo N

c. Use the intercepts to graph the linear equation. ht\

st

|
]
|
W
- |-|-:r|-|—|-|-|-| r|||-|I 4 F = a | B o=
|| | | “?(. R\ || |
) ) J_ !Fm
]
1

i ! i

l't HEE INEEEEE
W i 'E BN i

d. Use your graph to estimate the car's value after five years.

000
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Section 3.3: SLOPE

When you are done with your homework you should be able to...

n Compute a line’s slope
n Use slope to show that lines are parallel
n Use slope to show that lines are perpendicular
n Calculate rate of change in applied situations
WARM-UP:
Graph each equation. . |
i
a. y—2=0
p =~
T
b. —2x-3y=9
_2X_3y=9 (X, y) [ l

THE SLOPE OF A LINE

CREATED BY SHANNON MARTIN GRACEY
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Mathematicians have developed a useful n\O@O W of the

@mew of a line, called the S\OQSD of the line. Slope

compares the _\/ a{*’l C,OKO\ change (the (152 ) to the
\r\_ofrl Z:OY\"O\J\ change (the W\ ) when moving from one giﬂ-ﬁl

point to another along the line.

DEFINITION OF SLOPE

The \C'O{i)_ca of the line through the distinct points (Y‘) Y ) and
(Xh 97/) is ‘l
Ay
*u
gorgen y bl 7
m - Ohanﬁe if\ X \j‘b’\j‘_) -\ (*"’l ﬂ‘b _} y
1 %
_ Y2 4
m - ._...1-4-—-—"'"'"— (f.;ﬂ':)
’(1" X\
where ')(z,' Xl: O . It is common to use the letter M to represent
the slope of a line. This letter is used because it is the first letter of the French
verb monter, meaning to rise, or to ascend.

Example 1: Find the slope of the line passing through each pair of points:

a. (-1,4) and (3,-6) b, (8%) and (—%,ﬂ

Ry
m = 91,’.9‘ 6 “U M,’ﬁ
Xz X m-=-37 m:= 9/2/-—-'1” ,
X, X m= -o-It
M= - _4 _ ) 3 7
- - 1q. 2
g/(,l) 2 Jis
5. g-l M= z
10 2 0= .
s — L 7 1
Y % z
Mm=Z %
CREATED BY SHANNON MARTIN GRACEY |
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Example 2: Use the graph to find the slope of the line

':I.'

POSSIBILITIES FOR A LINE'S SLOPE

3
i\
e

POSITIVE SLOPE | NEGATIVE SLOPE | ZERO SLOPE

UNDEFINED

SLOPE

—

L
Q

] 4 i
|

X

N SNy
’%y — )x

A

WA
~
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SLOPE AND PARALLEL LINES
Two (120 ]ﬂ’\'ﬂfé@dﬁf\ﬂ lines that lie in the same plane are

DO\(C{/N@\ . I two lines do not ](\&’Lrsed( , the ((ﬂ'io of
thc! \(Q,(‘H 7\ change to the ho(l@ﬂw change is the

éwf\.Q, for each \W\Q—/ . Because two parallel lines have the same
5)f JROYAY) , they must have the same 5\0{:12,

\
1. If two nonvertical lines are Pa(m\@\ , then they have the same

Sloge. /
\
2. IT two distinct nonvertical lines have the same 5‘09‘1 , then they

are PQVOV“QA

3. Two distinct vertical lines, each with _ (AN dm[lrWL slope, are

Pma\\@\
SLOPE‘AND PERPENDICULAR LINES
Two lines that ]V\*d S%Jf ata fl@h’t mej{e/

(ﬂo_) are said to be _?p(,‘qej\dt(y\q{lf‘

1. 1f two nonvertical lines are lpﬁfl[)@ﬂOl‘ C,LXQGK( , then the P(Odlk(jf

of their 5\01‘92)0 is  ~ \ . %

2. If the rrj(OOLU\U\' of the SlOP.Q,S of two linesis — ,

then the lines are ?QV?.Q,ﬂdIU}QM
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N

3. A oo 20Nl

I (N

line having _7< (O slope is

Pﬂf{-}?_’(\AICAAQﬂ'[ to a vertical line having mo\o%v\wk/ slope.

Example 3: Determine whether the lines through each pair of points are parallel,

perpendicular, or neither.

a. (-2,-15) and (0,-3); (-12,6) and (6,3)

m. = 5= (-15) _ %t o (ot pacalel an@ m 2 Ma
") | e eV
3 2 48 m{m,b:?«l \Np iwgw
0 = n M”18 g¢%y54’ %ﬂ{wﬁ'
g ) ] \3@ 5;(2/
n= 0 ™ ¢ -\
b. (-2,-7) and (3,13); (-1,-9) and (5,15)
_15-(-2)
~ E]“"E’_? M5e[| m=m,
2-(2 ‘
o e ¥ \éﬁulm ere prsc Sl
m: 5 | ’
mu: L‘ ml; t \
c. (-1,-11) and (0,-5); (0,-8) and (12,-6)
M.~ ;S_:f_’__'_‘_) My = '?;(;3) mgﬁ M= not P“(G'QM
" To-6D il
T L perpert
z — \
m1 | z -/|' [@
n,= © M”72
61
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APPLICATION

Construction laws are very specific when it comes to access ramps for the

disabled. Every vertical rise of 1 foot requires a horizontal run of 12 feet. What is
the grade of such a ramp? Round to the nearest tenth of a percent.

m: (i% ﬂ
(W 1
i i

m-:. A4
At 1

_ L
M- 9
mx 0.0@5@

7 amp should be 8.3
m~ Q.%Z /'h{ﬁmdd ?Wﬂj
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Section 3.4: THE SLOPE-INTERCEPT FORM OF THE EQUATION OF A LINE
When you are done with your homework you should be able to...

n Find a line’'s slope and y-intercept from its equation
n Graph lines in slope-intercept form

n Use slope and y-intercept to graph Ax+By=C

n Use slope and y-intercept to model data

WARM-UP:
Graph each equation. Y
] ] §" ]
a. 4x—8y-2=0 s s .
4x-8y-2=0 (x, y) T T =K &
- s -4 "7/ 24 /";
v l{(l)~ﬂljl’0"j x’L YE:U% O)J':') - L
zﬂ 70 _ o “: /,k" e
o MOty0? iS4 (o) | i
. L
Llj-;o Ux -§(0)-1°0 . (@,,o)
Y x-"l/’b r=3
l»l)bf'?/ J” /I
b. The line which passes through the points (-1,2)and (3,0). y
E —1-0f .
e ENEEEEEN N
%.‘*
P Y.
/0%
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SLOPE-INTERCEPT FORM OF THE EQUATION OF A LINE

The Kﬂ()m@ - \{\‘l’@(cb?’l' form of the aﬁ&(}"ﬂg’lf\/

of a nonvertical line with slope _ (N and Lj-’l(\*@(aj\}l’ b s

(0)p) 18 Hhe
b\~ infercepy

Example 1: Find the slope and the y-interceft of the line with the given equation:

a. y=-4x-1 b. 6X— y_—l/—\
3=—4x+(«') (-0(- 33(@* 1)

-3

o p—

T H

m= )

e
[ -
[
Al
[L-C .
[ .

BJM (015)

) CREATED BY SHANNON MARTIN GRACEY
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GRAPHING BY USING Y = MX+Db SLOPE AND Y-INTERCEPT

1. Plot the point containing the ll\*a( (ﬂ'D’l' on the axis.
This is the point (O B) %7

2. Obtain a second ‘pO\r\“( using the (S\O‘Q-Q/ , M. Write
m_ as a gm\(/J(iOYL , and use f-\’l <@ over _( N\,
starting at the u’rl(‘(ke/( (Sbf))(

3. Use a \S‘\Tm ) &d&(\jb to draw a IIY\9-/ through the two

00\(\1‘5 . Draw G((O\DS at the Qr\ds
of the line to show that the line continues lﬂd@;\m’m ‘\j in both
directions.
Example 3: Graph using the slope and y-intercept. W‘;m gv)"g
a. Yy=-5x+3 _.5 9 rpg (‘0)6) AOJ\
P111 AN AN LIl
__H v = 7
m, 6 I 'l _: 'l Qi :_ ;/ ] _: #"d
| EEEEEEEEE|EENIEAENE
\[j’\f‘t: (D/ 3) —!-T-a:.--!..__-._.:..-. K = ;._ [_.--_ = -.!_._
H
EERARAERESImAREEERERNY
m'i’?"i' """i'"'" ¥-- 11 18
SN NN 1
FE Y ;
0
—t .. -
e ]I___.-+.-.-.. -
EEEREREERLL ARE R
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b. 10x—5y =25 Y
-’@ﬁ:’IDYH/'? amnn '
A -5
Ll,j: 2’)0 "6
¥l X
m=72 —> m= 4\
5-]{0( (o;‘g) . : 4
e
Jj(dm (OJ,Q))II/M(S
W
c. Xx=2y-3 b!g ] 1
'23+>(’»’ 5 |
YRS __.7-1.(43)'-”:&"/
. 7 o
=) - - : l
Ly y 2 g 4
y o o
-1 9 m:i\’ uf(ig“kv .
M= v STNRRERSSAS
&JNI (0)%/)
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%.'){—9 =[x —{ﬁi )
J: Ak

6
e :=—7x+4 ;L_'
n=-5 2 M 47

| 3
i
\‘m\
=Y
1] _@i
ﬁ .
TS
= X
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APPLICATION
Write an equation in the form of Y = MX+D of the line that is described.

1. The y-intercept is -4 and the line is parallel to the line whose equation is
2X+ Yy =

fohs e o Gintook WM inad Yoo o same She. Gy
Wﬁ\ﬂ?ﬂzwr -9 1 vt =2 ond b= -} dpmale

2. The line falls from left to right. I1tipasses through: theorigin and a second

point with opposite x- and y-coordinates.
ng \a S\DPQ

10 (1,77)
M= =0
(D/O) m:’l\ (—'l} \)
-0
— X ,}O

BY SHANNON MARTIN GRACEY
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Section 3.5: THE POINT-SLOPE FORM OF THE EQUATION OF A LINE
When you are done with your homework you should be able to...

n Use the point-slope form to write equations of a line
n Find slopes and equations of parallel and perpendicular lines
n Write linear equations that model data and make predictions

WARM-UP:

1. Simplify.

2-5[2-(7x+2)] = L~ 6[2 i ‘L]
- 6[of7><]
-9-5|71

2. Graph the equation using the slope and y-intercept.

v RS

klf)'i\“"f‘ (O)—H)

CREATED BY SHANNON MARTIN GRACEY
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POINT-SLOPE FORM

We can use the G!()Q.L

of a line to obtain another useful form of the

line’'s equation. Con5|der a nonvertical line that has slope V! M

point ( ' JB' .)
the lfl{\‘l
Wle\A and is

J
position. The point ) JS‘) is |

(\O}T in

. Keep in mind that the point (5‘(13

and contains the

. Now let (’XJL‘D represent any other DOM% on

g" 1 | - l:mb(’)(\
CK‘XMT‘(;,—%:)M] 53 )

m (x-x,) =

POINT-SLOPE FORM OF THE EQUATION OF A LINE

(¢

|4 ‘ tﬁﬂ

|

The D{)\f\:\' - 6\

IS

form of the Q«QUﬂJﬂ Z)ﬁ

of a nc}nvertlcal line with slope !! | that passes through the point (. I 2&5 )

t\“fﬁtz MCX“X J

Example 1: Write the point-slope form of the equation of the line with the given
slope that passes through the given point.

54—!

AY+b j
a. m_(—i )(5]11 | zg; %ﬂ Shandard Jort
U5 (L% y= MY
i*tz—n)’ b (X 5) ML 6()(( : )l ) it
| = ’1 )(5) E7:.g A M-,
potnt-SlopeJore
b g
CREATED BY SHANNON MARTIN GRACEY ho’(\w ’70 -
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. m=0; (-215) d. m=undefined; (0,0)
1&} y= b '\%o/’(7 7 g

0
=

Y5 ()
Example 2: Use the graph to find two equations of the line T point-slope form.
z . )

2
M=},

Now write the slope-intercept form:

1 5“5:’5(7(’0)
y-o7 -5X \\\

Y=~ ES (v

2. 3%1:'@0 /\\@;}\06{%‘&/ :

S_-Z: “%X -}'6
' 2 Y45
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EQUATIONS OF LINES

FORM

Standard Form

Slope-Intercept
Form

' rm(Ho

Point-Slope Form

5’5. zm (X’X\)

WHAT YOU SHOULD KNOW

Graph equations in this form using |ﬂ{'£f(’£,DJf5 and a

FJ/\QULOOl ot
Graph equations in this form as h()(\ZO(\%&Q/ lines

with (0,b ) as the (ljfm{hlf&,ﬂ'
Graph equafions in this form as \]?fﬂh(g&_,
lines with (¢)0) as the _%-jndes. m

Graph equations in this form using the Llj‘-lfq'e,(@,p%“ :

_(Q ) and the slope, M

*Start with this form when writing a ll'r\Qo\f
equation if you know a line's _S|og% and

&'If\'!'{(%’r . J

Start with this form when writing a linear gquation IT you know
the (l/)m of the line and a _pd|
onthe ' |ing NOT containing the

d-iode( cept

J \

OR

(
2/ points on the line, WU‘H\Q(

of which contains the lA l\(\ﬂ’ FC,Q,P»\’
Calculate the _ S|pR. Y using’

M = 31 Yy
XL'X\
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PARALLEL AND PERPENDICULAR LINES

Recall that parallel lines have the

perpendicular lines have

fbcft\omcadé

(aw

and

810960

which are

Qepe

ﬂﬁj NI

Example 3: Use the given conditions to write an equation for each line in point-
slope form and slope-intercept form.

a. Passing through (-2,

@ Use =-S5 and v, 1)

sl b e

2S¢ nv

O fm& S\D?Q

6N€ﬂ e 5

m=-9

pn( 6'0?& i5 oo "6

b. Passing through (—4,2) and perpendlcular to the I

y=—£x+7

Hrind 5l09< Wiy the

3\\160 hNa =- "’f"
- .-_L

L2

@?MS\D U\O\(\ﬂ]
31\!00 hne X

X+ Ty =1L

‘r( n’h

c. Passing through (5,-9)

\

N \a"dl‘mﬁ(*){\)
5’(") = -5 ()/“‘(—-L))
=-5(X+2

pint ~<|

A

—7) and parallel to the line whose equation is y =-5x+4.

%ldfz o
T ]Cmd Sbf}@
Yt1=-5 (sm,)

:ﬁ—;:-Sx,Lo
e i)
L,d_ijgpv ind erapt fon

ne whose equation is '

()U\W\ 3 wnd (M) @%ﬂoﬂ;}"‘ﬁ find 1™

"y

,.,| 5—(2):2{)(/(/43)
1= 5(y44)

{—/w lj - ?)X Y |""
p ' ) ~'nmfe(<ﬂ'{7‘/‘;3(m"
an parallel to the line whose equation is X+ 7y =12,

@ﬁﬁltﬁr@d j{)j[:md/g OP..

y

() \o m=-3

m\Jlj mxx)
‘1):”)'(%-'

m Y-y )

pirt -slopefor

1 ond (§-00

5)

2> 3(5/)@{)

m,_z; VAL

(oder
s




Section 4.1: SOLVING SYSTEMS OF LINEAR EQUATIONS BY GRAPHING
When you are done with your homework you should be able to...

n Decide whether an ordered pair is a solution of a linear system

n Solve systems of linear equations by graphing

n Use graphing to identify systems with no solution or infinitely many solutions
n Use graphs of linear systems to solve problems

WARM-UP:

1. Determine if the given number or ordered pair is a solution to the given
equation.

4 5X+3=2L % b. —x+2y=0; (41)

2. Graph the line which passes through the points (0,1) and (-5,3).
111

N |

|
1

"

]
—rr == —I—

EE B B B S ES B 5 BS B B Rl
i

B e e R e e el B A e B T e B b
1

FE B8 =9 B FS 5= 12 EF 8 FUET == T ES =9 T

L

—mE—
N B S S B B B
]

=8 F4 =F =
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SYSTEMS OF LINEAR EQUATIONS AND THEIR SOLUTIONS

We have seen that all in the form are
straight when graphed. such equations are called a
of or a
A to a system
of two equations in two IS an
that

equations in the

Example 1: Determine whether the given ordered pair is a solution of the system.

a.
(-2,-5) b.
6x—2y =2 (10,7)
33X+ y=-11 6x— Sy=25
4x+15y =13
SOLVING LINEAR SYSTEMS BY GRAPHING
The of a of two linear equations in
variables can be found by of the
in the rectangular
system. For a system with solution, the of
the point of give the solution.

CREATED BY SHANNON MARTIN GRACEY
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STEPS FOR SOLVING SYSTEMS OF TWO LINEAR EQUATIONS IN TWO
VARIABLES, x AND y, BY GRAPHING

1. Graph the first

2. the second equation on the set of

3. ITf the representing the graphs
ata , determine the of this point of
intersection. The Is the
of the

4. the in equations.

Example 2: Use the graph below to find the solution of the system of linear
equations.

CREATED BY SHANNON MARTIN GRACEY 76



Example 3: Solve each system by graphing. Use set notation to express solution
sets.

a. &
X+y=2
X—y=4
- -
T
b. i
y=3x—-4
y=-2x+1
- -
T
&
C.
X+y=06
y=-3
- -
T

CREATED BY SHANNON MARTIN GRACEY
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LINEAR SYSTEMS HAVING NO SOLUTION OR INFINITELY MANY
SOLUTIONS

We have seen that a of linear equations in
variables represents a of . The lines either
at point, are , Or are
. Thus, there are possibilities for
the of solutions to a system of two linear equations.

THE NUMBER OF SOLUTIONS TO A SYSTEM OF TWO LINEAR
EQUATIONS

NUMBER OF SOLUTIONS WHAT THIS MEANS GRAPHICALLY
Exactly ordered pair The two lines at
solution.

point. This is a

system.

Solution The two lines are

This is an system.

many solutions The two lines are

This is a system with

equations.

CREATED BY SHANNON MARTIN GRACEY
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Example 4: Solve each system by graphing. If there is no solution or infinitely
many solutions, so state. Use set notation to express solution sets.

a. I

X + y=4

2X+2y =8

y=3x+2

2x—y=0

y =2X

CREATED BY SHANNON MARTIN GRACEY ¥




APPLICATION

A band plans to record a demo. Studio A rents for $100 plus $50 per hour. Studio
B rents for $50 plus $75 per hour. The total cost, y, in dollars, of renting the

studios for x hours can be modeled by the linear system

y =50x+100
y =75Xx+50

a. Use graphing to solve the system. Extend the x-axis from O to 4 and let
each tick mark represent 1 unit (one hour in a recording studio). Extend the
y-axis from O to 400 and let each tick mark represent 100 units (a rental

cost of $100). '

N
i Bl B Bl
R

i
|
|

|
L1} |
|

b. Interpret the coordinates of the solution in practical terms.

CREATED BY SHANNON MARTIN GRACEY
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When you are done with your 4.2 homework you should be able to...

n  Solve linear systems by the substitution method

n Use the substitution method to identify systems with no solution or
infinitely many solutions

n Solve problems using the substitution method

WARM-UP:

1. Solve.
—5x+3(2x-7)=x-21

2. Solve the following system of linear equations by graphing. State whether
the system is consistent or inconsistent. For those systems that are
consistent, state whether the equations are dependent or independent.

=—4X+
Yol B
y e _2X -:- -{‘- ---II J- - :- | s
| | ||
| |
-t ' ..,I. --
1 HEN ]
— ! 1 .. . : L
| |_ | j : | |
L1} } 1 | |
|] 1 I‘ | | r | |
e L i LL Lyl
I | | ]
| ] | |
t | | | | | |
] ] | 1
| | | | | |
J_ | :I‘ L |
| | | |
| | | |
] ] |1 | § [
I | I LB 0 | 1
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Steps for Solving a System of Two Linear Equations Containing Two Variables
by Substitution

1. Solve one of the equations for one of the unknowns.
2. Substitute the expression solved for in Step 1 into the other equation. The

result will be a equation in variable.

3. the linear equation in one variable found in Step 2.

4. the value of the variable found in Step 3 into one of

the original equations to find the of the other

5. Check your answer by the

into of the original equations.

Example 1: Solve the following systems of linear equations by substitution. State
whether the system is consistent or inconsistent. For those systems that are
consistent, state whether the equations are dependent or independent.

a.
SX+2y=-5

3x— y=-14

CREATED BY SHANNON MARTIN GRACEY
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y=5x-3

21
=2X——
y 5

n Suppose you are solving a system of equations and you end up with 5 = 0. This

Is a and yields a result of or

This system consists of two lines which never

n  Suppose you are solving a system of equations and you end up with 5 =5 or

X =X. Thisis an and yields a result of all

which are on the . In other words, the

system would have solutions.

This system consists of two lines which are

CREATED BY SHANNON MARTIN GRACEY
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Example 2: Solve the following systems of linear equations by substitution. State
whether the system is consistent or inconsistent. For those systems that are
consistent, state whether the equations are dependent or independent. Graph the
system.

a.
-X+3y=4
]
+
b.
X —95y=3
—2x+10y =8
HHHH
+
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Example 3: Write a system of equations that has infinitely many solutions.

APPLICATIONS

1. Christa is a waitress and collects her tips at the table. At the end of the
shift she has 68 bills in her tip wallet, all ones and fives. 1T the total

value of her tips is $172, how many

of each bill does she have?

(1) Analysi® B3l o WSkoy= @Y ) Sb L infog
D heefons o8 B L by By
ok ) be fhe 4 of §ives | )(ﬁ'SU:'[TL 6) X5y =T Lmj;g,g
@T(MSM'@ ) Jodate y ineg Al ot %) > 1L g 26
= b s ) o 3o -5x =M Blooc lusiatV
. B U;bgix Ay=lod | (s
i #0Y = 1L o

2. Melody wishes to enclose a rectangular garden with fencing, using the

side of her garage as one side of the rectangle. A neighbor gave her 30
feet of fencing, and Melody wants the length of the garden along the
garage to be 3 feet more than the width. What are the dimensions of the

andede (”).S“b‘ f2 045 ) S =1 @Cor\du{)\@’“’
— ik 29 A o 3. P T Iy
M'LV\);%% 1= %0 |-@y3 T}Zﬂ%‘ﬁz o
0 cjv;/w (31850 48 a g o
O w| wpn e P fhetagt
f= L oo 8)) 217, o0 (LAt
P: 30 W= 4 |

CREATED BY SHANNON MARTIN GRACEY

85



When you are done with your 4.3 homework you should be able to...

n Solve linear systems by the addition method

n Use the addition method to identify systems with no solution or infinitely
many solutions

n Determine the most efficient method for solving a linear system

WARM-UP:

1. Solve the following system of linear equations by substitution. State
whether the system is consistent or inconsistent. For those systems that
are consistent, state whether the equations are dependent or independent.

7
=—X-3

y 2
y=-4X+2

ELIMINATING A VARIABLE USING THE ADDITION METHOD
)
The S(ﬂbgh‘}wl/iw method is most useful if one of the equations has an

‘SDLWW{ variable. A third method for solving a linear system is the

ﬂdd l‘hon/ method. The addition method @| |mamﬂzj a
variable by MM mq the equations. When we use the addition method,
we want to obtain two equations whose cgﬁm IS an equation containing
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only

‘ variable. The key step is to obtain, for one of the variables,

U)ﬁ%l C{U‘fé that differ only in 51371/

Steps for Solving a System of Two Linear Equations Containing Two Variables

by Addition
1. If necessary, (Md'ﬁ/ both equations in the form AY%BL{: C .
2. If necessary, WMH’IP |5 either equation or both equations by
appropriate nonzero numbers so that the Sum of the x-coefficients

or y-coefficients is 7210

A 0(0{ the equations in step 2. The 5um is an Jeabuaf A/

in l variable.

(SZ)I\/U the equation in one variable.

BU(/IL - SUbS‘"?‘h):f@ the value obtained in step 4 into either of

the ()‘(hal ﬂﬁ& equations and §0\\f@ for the other variable.

6. (/w the solution in @D TH of the original equations.

Example 1: Solve the following systems of linear equations by the addition method.
State whether the system is consistent or inconsistent. For those systems that
are consistent, state whether the equations are dependent or independent. Use
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set notation to express solution sets.

a.

X+y=6 (ﬂ)
x-y=-2 ()

V) A8, dim . 4 LL)gﬂb-yiliﬂb W) (onduciorv

W

X#/}j 4% Q“L-A W

Y- 7/ i} 3 =( l(ﬂ’(n\j /)'-dOTMY\ Ot
ot gy M

x =L _ Y
o(3x YA J
W

g 3x— y=11 K)
2x+5y =13 (5) |

)64 +9 UWﬂj L\)Sub >< Y o UL) (oncluo) e~/

T1eX-5Y 7 66 5 (4,14

s FSu=12 @x
a7 b /bzajﬂ Yﬂ | Wlﬁmsygm
= |\

4 4 ,,ahmo
¥ @g[/
COMPARING SOLUTION METHODS
METHOD ADVANTAGES DISADVANTAGES
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‘COMPARING SOLUTION METHODS

METHOD ADVANTAGES DISADVANTAGES
GRAPHING You can _ the If the solutions do not involve
¢0|uhon (s . Y\Lp\él’s or are oo
[au’gﬁf or_¢ to

be sdorv {)n the graph, it's
impossible to tell exactly what

the __ SQludtend are.
SUBSTITUTION | Gives _QYGU{' Solutions cannot be Seet
solutions. Easy to use if a | Can introduce extensive work with
\/N'@b e is on ,ﬁ(dd‘]W when no variable
01\2 side by itself. haJs 6'1 coefficientof | or
ADDITION Gives _pyach Solutions cannot be

solutions. Easy to use! _Coorv

Example 2: Solve the following systems of linear equations by any method. State
whether the system is consistent or inconsistent. For those systems that are
consistent, state whether the equations are dependent or independent. Use set
notation to express solution sets.

a.
2X+5y =—6 Uﬂ

7x—2y=11 (g)
oA+, dmY i)
Uik oy fl’b |

X -l
L

My -




§ 4x— y=1 (M

y=7x-15 (ﬁv) . |
1) .y 15 i oA ) b X = 5 o gg 0 Ww\/
Y 63)%

e o
- (1x5) - y(5) G WMW
. 2 a8 _dS | syfem !
I 4157 | U
; J%Xx Jer 57 y 373 ?:xAjM""r
,3)("'4\’{ lﬂ’}és 06U TR
_—g-u 3 !
" axeay—2 M) o
2X — ;//:1 (@)

) At (-18) oy i) fencluoiony S/W

1wzl
,L:i ﬁﬁ s \%(’%) \ g =2
—— 5 ol systom. withe
OKL0%= 0 J}\‘ (sl J |
0= 0 )‘{Mwﬁfﬂ\ "[‘P"’”M g N
\ | —
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3x=4y+1
4x+3y =1

2X+4y =5
3X+6y=6

CREATED BY SHANNON MARTIN GRACEY
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Section 4.4: PROBLEM USING SOLVING SYSTEMS OF EQUATIONS

When you are done with your homework you should be able to...

T
T
T
T

Solve problems using linear systems
Solve simple interest problems
Solve mixture problems

Solve motion problems

WARM-UP:

1.

Solve the system of linear equations using the substitution or the addition
method. Determine if the system is consistent or inconsistent, and if the
equations are dependent or independent. Give your result in set notation.

2X—3y =4
3x+4y=0

X-y=3
2X=4+2y
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A STRATEGY FOR SOLVING WORD PROBLEMS USING SYSTEMS OF

EQUATIONS

When we solved problems in chapter 2, we let X represent a Ql}(kr\h‘h/\

that was vlﬂlZnava . Problems in this section mvolve L
unknown am,dﬂh +M) ‘We will let X and W represent

the lAmlLWY\ quantities and ‘}'m’ﬂﬂ Iﬂj’U the English words
into a Q[\A}S%Q/(ﬂ of QM\QGL( equations.

Example 1: The sum of two numbers is five. If one number is subtracted from the
ther their difference is thirteen. Find the numbers. 0 ﬂ\x,\wowb
Ofy @sD\u gt e
* -6 17 q mnd Y.

=13 ), 1) up 429
fflm )MB doy |7 in g
2 xry> =S A+ Y -9 :J
7‘ t 'j )
3 5 ’_3,/_/’J q Yj /g
Example 2: Each day, the sum of the average times spent on grooming for 15- to
19-year-old women and men is 96 minutes. The difference between grooming times

for 15- to 19-year-old women and men is 22 minutes. How many minutes per day do
15- to 19-year-old women and men spend on grooming?

(1) Andud5 O/((wnsmx,e/ ) A;/B ghn 3y W O (pnduwoen-

x A of min ues tu 29 Yy Qo /r\mz WorenN S
the 157 |q3r0|4 z,j Y ﬁi?} £0 mnufed Q”‘a&

0d g drooming)
L(?}W::jﬁ\g nurf?bﬂ( of @j olve = 1I{ WW\W"S{M\
minfes per dl 157 1Y %ﬁ A6 W )(‘60\ 57 v e
old weny cpord em 3rwm”3 - 8) “)gﬁﬁ; y- €

S
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Example 3: A rectangular lot whose perimeter is 1600 feet is fenced along three
sides. An expensive fencing along the lot's length costs $20 per foot. An
inexpensive fencing along the two side widths costs only $5 per foot. The total
cost of the fencing along the three sides comes to $13000. What are the lot's
dimensions?

Onelgs O furdde

) 2 1ov=ln —s WL =800
(1) 1 00 > w420 4= Bed = Wt 14 =150
4 ) (anclurtor~

T= 1) o () Sz b)_ﬁii ;@‘\Eg\m\o
p= 7040 Wrk=s0 (R) +10= 100
W0 () ——

Example 4: On a special day, tickets for a minor league baseball game cost $5 for
adults and $1 for students. The attendance that day was 1281 and $3425 was
collected. Find the number of each type of ticket sold.

D Analygi5 %) Yve W Y55 @[(J(\o\wo{a’k/
O }JMII'GWAUH O)(J,Lj’:f’ﬂl LP() L)l'n?o ﬂlﬁ
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Example 5: You invested $11000 in stocks and bonds, paying 5% and 8% annual
interest. IT the total interest earned for the year was $730, how much was

invested in stocks and how much was invested in bonds?
Qs @5&0@ 0-05Xr -03? TP e
o xgaﬂwmw"( inugied o 711800 () .os’(naoo-j 1‘.039 z
0gods and ¥t WBW 2510 TOB) | g - o5y
(oWt inved Tk in o0 , W2 7140
Dfamlde it xnegh 72 =
wpy e )l 3-’600%
) = |50 ﬁ ) fub.u =00into ag,
05y 46988 7 1 X | ) 1= 11290
0.05¢ S )Bub ' “m,ﬂ l'\b xfj::'HCOO-? Xt =
|
ub - — "'5%‘ moimﬁa;:nﬁo&mb
Example 6: A jeweler needs to mix an alloy with a 16% gold c‘;égt%jt% g‘nvﬁ%%m ‘

with a 28% gold content to obtain 32 ounces of a new alloy with a 25% gold
content. How many ounces of each of the original alloys must be used?

(9 o

L;'\m.jm o 2.

O
7 (P

uﬁhe/%\aﬁoza?aﬂ% " ’3/%(; =3t

A (L], kmﬁ* cJlot?. d: () TELL:

Lok be Fha b of o ofollb) o v
. L)jﬁolafz;)(lﬂﬁft X= % ,

il 28 plhriond 31 Oton cmpior

L) andde ") Geratrza dof o
== v ) ollog o/ 08 i
Y73 )b =2 M ook

(%)

9”97(’}' -'/Lg - °1/g




A FORMULA FOR MOTION '
A=
Distance equals [/ [Xj/& times /tlm

Example 7: When a plane flies with the wind, it can travel 4200 miles in 6 hours.
When the plane flies in the opposite direction, against the wind, it takes 7 hours
to fly the same distance. Find the rate of the plane in still air and the rate of the
wind.

() mj@s .

Wi | Hummci \?CJrV\ \ oo
“ghnskhe wind 1oy | 7 M10 |
J 5

o X bethovake of%p'w% RShIL & f (nchisn

ot Y be tha rdie of e ind o X e

O’W\S s g1 air §§ £50mp

xry)-b ,mo«»wﬂ anoﬁa?fw%ﬁw
N Som )
[ W" kUS> -y - -

) A48 olim N bb)SMb Y 760
g ¢, A
0
ORI v

) o o
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Example 8: With the current, you can row 24 miles in 3 hours. Against the same
current, you can row only 2/3 of this distance in 4 hours. Find your rowing rate in
still water and the rate of the current.

O frons i () (gndwoior
(x;:@}—?& ﬁﬂ ~ Mﬁ:g %i@ (0909 (ode in $1\
(W_— Tl“_?x'ﬁ/ Ma:sem{;\\w’“
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Section 5.1: ADDING AND SUBTRACTING POLYNOMIALS
When you are done with your homework you should be able to...

n Understand the vocabulary used to describe polynomials
n Add polynomials

n  Subtract polynomials

n Graph equations defined by polynomials of degree 2

WARM-UP:
Simplify:

—6X +5y E2%° — 2y £X°
1
= - [pX +$U| - X

DESCRIBING POLYNOMIALS
A nolv\r\a{hm\f& is a (Tmo\le_ term or the SWY'\ of two

or more +€(m€ containin;/ VG\(KOQ)\QS with \.O\'\QLL,

number MOOWS . It is customary to write the h(rY\S in the

order of ()laécwﬂklm powers of the \/aj’;ﬂbl{/ . This is the
&\'ando\rak form of a ‘DO\_UI\’\O{Y'\:IOQ . We begin this chapter

by limiting discussion to polynomials cor%aining ONS-— variable. Each term of

sucha D O\MV\OYT\IO'Q in X isofthe form @& '7(~n’ . The
C’@@(Qﬂ of ax.» is L
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THE DEGREE OF ax"

if_ (720 and _ v _isa__ W)Noler number, the detha_, of
X IS (A% . The d@jﬁg@ of a nonzero constant term
IS ( ) . The constant zero has no defined degree.

Example 1: Identify the terms of the polynomial and the degree of each term.

a. —4x°-13x*+5 _ b ~X* +3x-7 1

5 j'irmﬁ fxq’\ Py -1

0 dogfer ﬂl/ O

—
A polynomial is kS\ \‘L%QA when it contains no Q(OU-Diﬂﬂ symbols
and no J| b.Q ’h{mﬁ . A simplified pokljynomlial tflat has
exactly iyl term is called a monc)m] 0»\ . A simplified
polynomial that has ‘h/*b terms is called a b;nd'hilkﬁ.« and a
simplified polynomial with -Wlflﬁ/ terms is called a ’fflﬂOYﬂlaQ
Simplified polynomials with ’Pduf or more ’L@ﬂﬂs have no special
names. The dﬁﬂ (22 of a bo\dﬂ@{h\O-Q' is the

/A(Q(KTQS{’ 7 degree of a\l dthe +EIN\S of a
oalu nomig)
Example 2: Find the degree of the polynomial.
a. \ixj —Lﬁ +L1’6_xj b. -2 )
| @mﬂ O’HN \OOU oo )
(d‘@@‘ "i#%' (’D‘Jmm"alj s 0.
|
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ADDING POLYNOMIALS

Recall that RI\QL ’\’Uf(ﬁ are terms containing j}(g.@“d the
same _ V(N tO\b\L to the _SQu\&/ _ powers. %‘LETMQXS \a{re added

by Coh’]brlﬂ'lf\a Lo Yo.lmS
Example 3: Add the polynomials.

a (8x-5)+(-13x+9) = @N-S + =B + 9

NI NS E
b. (7y3+5y—1)+(2y2—6y+3) - "1&3{,53-] +7,3/Q,3{f5
W4T +5y—by — 1+ 2

= ud 7’/5+L

A\

2 5 4 1 1
4 43 9 0 a4 s Lo 7 i
“ (5)( "3 g +7j+( 50 '3 4 7) SI,JX ¥ X +g>(
% % | £ 7 2
4’3)( '{'3 +3)< l{)( ,],7 ]

7x* —5x—6

—9x* +4x+6

x40 —24-2x X
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SUBTRACTING POLYNOMIALS

We | cubhAJ' real numbers by ﬁl(Mmq the JLK)BH/Q/ of

the number being q Abﬁmﬁmd Subtractlon of polynomials also involves

OPOOS\ {’!5 . I T the sum of two polynomials is Z’:Q,(é , the

polynomlals are ODOO,_S [ ’\'zS of each other.

Example 4: Find the opposite of the polynomial.

b. —12x°—x+1

a. X+8
39 s the
o0 ssive of x+ %

SUBTRACTING POLYNOMIALS

m&* two polynomials, @dd the first polynomial and the
‘QPO(H JT@ of the second polynomial

Example 5: Subtract the polynomials.

2 (-2)mre) = Y- —Tx=9

= x-Ix-2-1
:i"(ﬂ)(fll ’

0 7
b. (3x* —2x)—(5x* =6x) = %X ~ 7= SX F6X

= %/,,; 5 x@- Iy A X
BN
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3, 1. 1 ml > ﬂx”’,ix
g (5} ‘gx‘zj‘(‘gj 35 4) 8/}/ ¢
UNSS WSS W ! 5
Sl gy gL ) —
2 5
:éj'_LX,%X-«ZKfo
4
d.
3x° —5x> +6

—(7x5 +4x° - 2)

GRAPHING EQUATIONS DEFINED BY POLYNOMIALS
Graphs of equations defined by mlmnomioﬁo of degree 2’ have a

_ml((of | l kQ/ guality. We can obtain their graphs, shaped like
!.')OU\) 15 or iﬂ\]e\’"{feﬂk bowls, using the PO tll'\k -
P|OH’| mﬁ method for graphing an equation in two variables.

Example 6: Graph the following equations by plotting points.
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J A
X y=x"-1 (X, y) 4?’H_.4ﬂ|‘
3 |y O Py 3,5 i
3 gj(q);-l‘j»o ( / 7 “é-\.?v/,?.r“ X
-1 (,0) FEEr
o |4=(e)-] (0,-1)
Elripy
| glz""'j (\)0) 1%
5 gLro (%)
b. y=9-x°
J o)
X y=9-x (%) w;ﬁ :
s ol F3,0) D
J_g_ 0 PP 3 ; e
- %‘}ﬁa’(‘a)jj |)§) Th
O ya-6Y = y=1
RREgE (1,5) M
b6
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Section 5.2: MULTIPLYING POLYNOMIALS

When you are done with your homework you should be able to...

n Use the product rule for exponents
n Use the power rule for exponents
n Use the products-to-power rule
n  Multiply monomials
n  Multiply a monomial and a polynomial
n  Multiply polynomials when neither is a monomial
WARM-UP:
Add or subtract the foIWnomials:
a (—22r7 +6r° — rz)—(2r7 +r? —1) b, (8x4 —x° —x2)+(—8x4 + x3)
y 2 2 11 ¥ o4 » 3 1
2 - 4o -1 + | = 8% -8 =X +x -X
1, 7,,,3 5,
_ - }Gr - l :’OXL[-—-OX-)(
1
fO”O’f

\S

THE PRODUCT RULE FOR EXPONENTS z

We have seen that ﬂ){OdﬂN/o are used to indicate (2 PMQO(/

multiplication. Recall that 3" = 35%3 . Now consider 3*-3°:
23%%-%7
_ b
THE PRODUCT RULE ” 3,”
AN

When multiplying QDCDO(\QA\'Q—WQ expressions with the __ \yNQ~/  base,
add the .QXJ)(NEF\% . Use this _ Sum __ as the ,(?)(,[39\'\521{1/ of

|
the COmmoﬂ base.
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Example 1: Simplifyfach expression.
S+

a. 2°.28 = 2
3
> L

THE POWER ! ULE (POWERS TO POWERS)
( \Om )ru bm-rb

When an @)CDOanfﬂl O\Q @Q‘P (600\ N is (ax@
NOWY_ mU‘H'l ﬂl\/l the (X@oﬂ@f\f'j . Place the

|
F(o o\\LC/*’ of the @ )(DO'Y\M/O on the &7()\,924 and
(nove e _pafen thoaeo

Example 2: Simplify each expression.
. L .nh
a. () = | b. (X°) = A

_ ),}(” :"
i
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THE PRODUCTS-TO-POWERS RULE FOR EXPONENTS

(a\o)m = am bm

When a D(Od\udr is (WOQG\ to a i’)O\)\M , (m%

|
each /an{’df to the ‘OOUOQ(

Example 3: Simplify each expression.

a. (-2y) = («2)5' ° (10x°) 106(
: @ﬁ 0l
3‘|00X ‘

MULTIPLYING MONOMIALS

To mU\lH\O\\j CO0OOMIS  with the AN
\/NNCA?\Z/ base, (YU %’IDIL/\ the (/Td,ﬂ.l(/(e,r\*s and
J
then multiply the Vol O\bl . Use the D(OO\UK& rule for
IQX{)OQMQ to multiply the vl @)Ol

Example 4: Multiply.

d. (8x)(-11x*) .4 e. (7y*)(2y7) ¢ (Exztj(_ﬁ)(?j
_(o01_ _ _ - ’5’ 1 ' 5l 6 ;
:[@( Ilﬂ%q% ] = (1 7,>(3 Y ) ) 4‘(’%)]{%4'* }

] quﬂ
-3
1 106



MULTIPLYING A MONOMIAL AND A POLYNOMIAL THAT IS NOT A
MONOMIAL

To mUH’\ DIU\ a_ nno0 ﬂ\rmooz and a Pa\ghomrldl , use
the {7\&5"’([ buthJL property to mu,H’\\Ol each h(m of
the _d NOMigl by the _ yMdngnt |

Example 5 Multiply.
a. 3x*(2x-5) b. —x(x2+6x—5)

%x)Zx) 3f% ) :FU&U+ o ) =(x )s)

|+2,

> g 19 - =X ”‘+6X
:fﬁj@)m Botsd

MULTIPLYING POLYNOMIALS WHEN NEITHER 1S A MONOMIAL

Multiply each ’l'e,(m of one PO\MHOYY\r] @/\ by each
"!'gfm of the other polynomial. Then Com% l{\“\fz \fl ke
terms.
Example 6: Multiply.
o (CBrs) = w(xrs) F2(45)

= (%) x(s) FEEOFL(S)

=\ 4 SX X+ 10
(XY IO V— —

o (Be9)(+3) = 20 (y43) + 5 (x43)
- ZxZJf Lbx +5% 419
42X H X H1S

—
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Example 7: Simplify.

o F o 2 o) (9)
B 1

(Y+6 ~(y-

= (i 5%)@ e

3 4’“%y+2ﬂ,f-,
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APPLICATION 2y 3

n

W
X h\//

2 P\qu* f\
h "

a. Express the area of the large rectangle as the product of two binomials.

A.—.—(’bur 3)(70 W)

b. Find the sum of the areas of the four smaller rectangles.

he Ik B X

c. Use polynomial multiplication to show that your expressions for area in parts
(v (a) and (b) are equal.

Qyﬁ . (05151 2) ?& /7
n= T4 Vi) | S REYALVe)

Ao paar eyl | AT DCYIXAE
A IXF)%HG |
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Section 5.3: SPECIAL PRODUCTS
When you are done with your homework you should be able to...

n Use FOIL in polynomial multiplication

n  Multiply the sum and difference of two terms
n Find the square of a binomial sum

n Find the square of a binomial difference

WARM-UP:

Multiply the followolynomials:

a (x-1) =f-1)x- b. (x-5)(x+9)
= vc(% NI = x(MS)/S(mS)
%t = 7(7’+§x—~§><-——7/g
ey = o roy =15
=[x"-15

THE PRODUCT OF TWO BINOMIALS: FOIL
F represents the D(O dl/LCJr of the First terms in each
b Inomio&\ O represents the p(ddm(/{— of the Ow{*&o‘@

terms, I represents the P(Od\k(/\’ of the 1N\ﬁf terms, and
L represents the O(Z)d U\d’ of the LCKST terms.

USING THE FOIL METHOD TO MULTIPLY BINOMIALS

First Mﬁ inSide ’_M/_]
(ax+b)(ex+d)=_ (A Mox) ¥ (2 )d) 4 ()0 + (b)(d)




Example 1: Multiply using FOIL.

a. (5x+3)(3x+8) b. (x—10)(x+9)
= (5060 + (500 F BB 1 (3)5) | = 0)f ) b))+ (10 ) k) 1 o) )
S pHIX 4+ = pliy - 10w G0

THE PRODUCT OF THE SUM AND DIFFERENCE OF TWO TERMS

7 7
(A+B)(A-B)=_A - b
The D(OO{HCX of the OUM  and the n\lf’fﬂ(@ﬂ& of the

ﬁapr!e. two terms is the 501!/1;\0(2/ of the ‘GYST
MINU4 the Squkélfb of the second.

Example 2: Multiply. 2 1 1

L (XA (x—4) = (B) - (4) ) @x-7y)Bx+7y) B0 (1
="K _ L 7
% 20K ’"I(O P\ /bj\t‘ﬁ :

THE SQUARE OF A BINOMIAL SUM

(raspy- A +LAP +6

The (SO}/(AG(C of a b]ﬁOYYWIO(Q/ SWT s the ’S'I(S‘f/
term gquNQd |D|U§ 2 times the D((Dkl&(j!/ of the terms

Dlup 7 the last term () IACU(J?JL/
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Example 3: Multiply.

a (X+6) = Lx)lﬂ(%)(b))r(e)

-
NN
s =
\s
=
‘\)
_\_.
\@(
<
+
O
2=

(A+g) = B" + BB 1B

THE SQUARE OF A BINOMIAL DIFFERENCE

G @ h)+6
\fxq F 9% + 3

(A-B) =

A kR

The <QWW-/

of a blf\nfm(l\ dha&l(@ﬂ%sthe 4’161’

term (d Ma( od

ohuw

mjﬂu_j_ Ztlmesthe D(Odbld,

of the terms

the last term )Oquaﬁzd

Example 4: Multiply.

2 (BX-Y)'- (6%)- -G 1)

«@x\ 105y *j“’ PS;T\

-5
5 )

(A B) - 8818

o, (K0 -11)
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Section 5.4: POLYNOMIALS IN SEVERAL VARIABLES
When you are done with your homework you should be able to...

n Evaluate polynomials in several variables

n Understand the vocabulary of polynomials in two variables
n Add and subtract polynomials in several variables

n  Multiply polynomials in several variables

WARM-UP:

Evaluate the polynomial:

\

X’y +2Xy° +5%X—2; x==2andy =3
(@) (%) +1@)3) +5() -1

- (-9)3)-4(1)-10"Y
_14 750 -1
EVALUATING A POLYNOMIAL IN SEVERAL VARIABLES

1. (5 IAbS’H ‘}'W"Q/ the given value for each \/@fll a\olf—/

2. Perform the resulting C{)m?wjfaf\"l NS using the j)(da,f

of () OA’\Q’V\O
DESCRIBING POLYNOMIALS IN TWO VARIABLES
In general, a pdlulﬂOh\JGQ in ~ VM[(L&)\LQ 7(/
and J_ contalns %e gwﬂ of one or more _ MM ONa YD \6\./\
the form O\)C U\ . The constant, (A is the O{QA\T
The _QXPOF\QM\+6 , o\_and "\ represent L}Jh
numbers. The |20 (e of the __ V10N 1r0-/Q ﬂ)(n MW\
IS N+ 18 -V | 7
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Example 1: Determine the coefficient of each term, the degree of each term, and
the degree of the polynomial.

8xy* —17x°y® +4x°y -9y +7

I

Y S5
_,]@(/m/_g)( “I’l)(j

0‘69\(@(‘ g 9

ADDING AND SUBTRACTING POLYNOMIALS IN SEVERAL VARIABLES
P{) lb{ nomW\\S in SK\IQ(OJQ' variables are added by

(,omgmin?) like T2rmS
Example 2: Add or subtr

a. (XS—yS)—(—4x3—x2y+xy2+3y3)
2 1 1L
= x?»—UQJrM Xy =Xy —*353
% 2 1 )
= AU+ X X Yy Y
5, 1 7 )
’\6>< FX Y%y iy
b. (7x2y+5xy+13)+(—3x2y+6xy+4)
= 7)(]}) +5><3 £1% ’gxltj‘l'b)(:j Y

= 75 y-50Y +5>ﬂi,bxg F 1514

:bfgi”%ﬂTHJ
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MULTIPLYING POLYNOMIALS IN SEVERAL VARIABLES

The D(@du0+ of _monomiglo ;O((T\D the basis of DO\WHOM\&
MUK.O,!’I 0 |\ (/(’il@w : Mldhf)h@hfm\/ can be done [Y\Q(\J[J(RQ-QU\

by hn\wr\a m%ﬁ:uﬂ O and_gAding
A\Q_M_Pdr\()jt\i{(] on__\/aC IO«J}QM) with the J;XOUW\.Q/

bode

a (5xy3)( 1Ox2y4) c. (x—2y4)(x+2y4)

[5(40)]7’76;6\1 )(33 ) ﬁa“ﬁk = ( X)l- C u)
g5 7QH ¥ E) 1,5 im
-T5oxy (Afﬁ h
i J b

b. —x7y2(x2+7xy—4) q (XZ_y -

L = )26 Ny )+ ty)
= Xy )+ (' )y ) :

; ,X’Jx’bﬁl 7)(1)(1 3151’“[)(3

=
=X
i an oy A

I e
FxNy -ty Ty (A-6)-R 14618
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Section 5.5: DIVIDING POLYNOMIALS
When you are done with your homework you should be able to...

Use the quotient rule for exponents

Use the zero-exponent rule for exponents
Use the quotients-to-power rule

Divide monomials

Check polynomial division

Divide a polynomial by a monomial

3 a8 a a a 13

WARM-UP:

1. Find the missing exponent, designated by the question mark, in the final

step: q .3
. _
X_3 XX XXX XXX 7_9?54 ;)&J
X XXX X
)d
")C
2. Simplify: 5 - ’5'),0\
IO B M
(22°) 7 (&
5 = ¢
()~
35
290
70
THE QUOTIENT RULE FOR EXPONENTS
,b/‘ lgm v
b M ”
When dividing _ £XP MI expressions with the __Samao nonzero
1
base, SULH’(U\C’* the exponent in the denm\n]noi‘o( from the
—C%'pamfd/ in the nwﬂﬂaﬂw . Use this
AH"F@(M(Q as the Q)(?DYM of the _(orOmNoN

base.
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Example 1: Simplify each expression.

5% 0-5
25 XlO _
5 = 2, b. Pl 7(.«
1L

\\
=

THE ZERO-EXPONENT RULE

If b is any (QOLI number other than O :

o

- |

Example 2: Simplify each expression.

> (4] $D b, -7x° = 1(1)

CREATED BY SHANNON MARTIN GRACEY
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THE QUOTIENTS-TO-POWERS RULE FOR EXPONENTS

If A  and b are real numbers and b IS nonzero, then

2\ gl
b T b"

When a auohe/uf is _ [pised to a PM fOL-J.Oﬂ/
the nwrw(ob( to the Powes and __ Aivide. by the
n‘QV\OYY'Hm:!’b( raised to the PDLJQ/(
Example 3: Simplify each expression. .
o) - & Capirs )
- vy )
5 3
21
_ b X
- __._....;-L--""‘
15
_| 1o X
23y
DIVIDING MONOMIALS
divide monopiadp . dwidg the
(,()@%C (clentq and then divide the _ Variablep

Use the _Quo t]u\f rule for _'&LPMQ‘B to divide the _ya( Tab]ej .
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118




Example 4: Divide.

H,.LI 2-1 63
16x° _ (b 6x°y° ,(ﬁ))b
a. ot (5) X b. 21xy3 - A ‘j C.
2
= g1 Ly
1
- 8“) 1
= ,Q—’-le
: 7 N
oF 2xy
DIVIDING A POLYNOMIAL THAT 1S NOT A MONOMIAL BY A MONOMIAL
To di\(fd@ bya MdNgmial , dl\lr(de/ each
4’@( M\ of the nwms?,rod’ o by the denominddv( .

51l 94,@ @
= ,V
=I+L

Example 5: Find the quotient.

a. (24x°-12x* +8x%)+ (4x) N 459xy° +18x°y* —9x‘y
My |2)<1{ ij 4, ;9 Y
— - 1 _
e S ioTXfi —M M
KX 3 9y Yy Ay
b 10-> G-\ c-3 13- 43 -

24 |2>( 52@ . 5|y 0y Iy
-5)( L9 "SIXﬂ-Zx,jJ,)(’

G x3- 9)(1 J Q»(_.g)(} = -6l X Y -—Z)( :j 4’)( (I)
e

0\

u
\\

-_-]—snx‘jz-zjg”g 119




Section 5.6: LONG DIVISION OF POLYNOMIALS AND SYNTHETIC DIVISION

When you are done with your homework you should be able to...

n Use long division to divide by a polynomial containing more than one term
n Divide polynomials using synthetic division

WARM-UP: . ﬂ
a. Divide using long division: 245t co &_{Ci,u//“
: 1254567 —
21045 &— quetisnt” ¥ o vy .-
= S+ — .
PP Pl SRS
—
7 .
25 5,510 >0
_(
750 54 in 1%
_ - Jol
22k M‘*’l s in 5125
_pdo) Dividang = divisar
47 = quotient + (LN
AwiSol
b. Simplify: 5 K 1

5x° —8x° + X2 E{__ 3X 4’_..,.--/
2X2 - 2’)(7’ ?/\( 7’)(




STEPS FOR DIVIDING A POLYNOMIAL BY A BINOMIAL

1. M(O\ﬂ%ﬁ- the terms of (oa‘\'{(\, the d\\Jl(ﬂQ_}nd/ and

. £ TF any paecs o2 MisSVG iR
the dt\(lgof in o\% @'ﬂd{v\o\ powersogfﬁmﬁeﬂ/%ﬁ\a{%sl‘eﬁﬁj
. rd . - v "E:—-)({!\J-Oi
2. /D‘\“ & the »5: |f5+ term in the dm\/‘de/ﬂd by
the ‘§| (6+ term in the di\/igo( . The result is the
’fi@# term of the olll//t()bud'
3. !V\U,H’lf)ij every term in the Jl\flf)b{ by the
-_)EII(G"/ term in the ﬂuuoﬁo,rd' . Write the resulting

O(Od%(‘j beneath the dl\/\dm with l]kﬁ/

\
terms lined up.

4. \S’Mbh’@c!’ the produo{ from the dl\l\d@(\d/

5. @(;Y\Si down the next term in the du\fldU’\.OL
dividend and write it next to the mnnai hG‘Qr to form a new
dividend .
6. Use this new expression as the dt\(ll d@ﬂ 0( and repeat the
process until the (UY\Gt‘\ qAQ( can no longer be
G‘Il\fr' 0‘(& . This will occur when the degrﬂlb of the
{Lma‘uﬂda( is _ less than the O\Qﬁ(@ﬁ/ of
the dl\f ri S0¢

W
dwe(

L
-+
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Example 1: Divide.

X* +7x+10

X+5

X+l
(x+3)I x* $1X 110
@) v

7x +10

—(1x *+10)

-

o

2y? -13y+21

(19"

O

&
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x3+2x* -3
X—2

Cratrox -2

—

C.

) g
v rux 48+ |

(XD 1K F0x— 5
)

Ux* +0X%
_(yxt-3x) WV

9 -5
|

d. (8y*+y*+16+32y+24y?)+(y+2)
Ly 48y Uy 1B G
Ty

& 3+£,’L+‘1 b
(y11) )y Ty 1Ay

( Hg)\‘/
b T
o / m,j )
U”’ﬂﬂ)j
«(llj"”r?)"j_)\}
i

=

RETTES BTSN %8%-!'“0 )

0
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DIVIDING POLYNOMIALS USING SYNTHETIC DIVISION

We can use __ ?V]NH\Q)([& division to divide belqr\OY‘r\"‘dS if the
ey Y,
dl Vi50( isof the form X~ C . This method provides a
OLUO+1 U\* more quickly than IOﬂfj division.

STEPS FOR SYNTHETIC DIVISION

1. Arrange the P&hjn()ﬂﬂl‘cbq/ in dQéCUd\Y‘g powers, with

a__ (O coefficient forany M| 651(\51 term.
2. write (L forthe  diyisol C X-C Tothe ﬁﬁ*\f
write the __coeff icierd S of the _diyidand
3. Write the [ﬂadiﬂj] Cﬁe:F:F JLC{E’JU!’ of the
dividond  onthe _bottorn  row
4. Mul H?\w C  timesthe \/MUx_  justwritten on the
boH'om row. Write the P(Doquf}( in the next
column inthe _Secord row.
5. Ajolol the values in this new column, writing the __§|An in the
AT
6. Repeat this series of __ mMu|] 1\0\\&%{ MO ana dddiHenn)

antitall  Columnng are filled in.

CREATED BY SHANNON MARTIN GRACEY
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7. Use the numbers in the last row to write the QVMOT\M\’ plus the
Comainder aboje the _dWiSo( The
deQJrea of the j%(S"' term of the quotient will be
A less than the 0‘99(@9-/ of the first term of the
d'\“d(bhd _The final value in this row is the [2ANANGY

Example 2: Divide using synthetic division.
a (X?+x-2)+(x-1) :E] NN -L
¢ = | \ Q’
2 ] O
t Q
—-______,.--'"
X+ 247

b. (x —BX—6X° +X ) (6+x)

) x e X +0 ;fﬂl .1 - O
A+ - 1 8 b
Xt6 = x-(-6) | - B l%’"q
A 2664

hc 12X +"l%( - +— "]

3 U
ATt e

_
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S u 3 L
0% FOy FOX 10X $0% +OX - 8
O3 10X OX- T8

x'-128 _
¢ Y5 ° =
¢=1
’_g\ O o o 0 00"7’Cg
14 8 B g
T 14 1 b 57/(04) o 7

T o
l x"JrleMx it oy (At Y oo

\oc‘%r 2 H Hyw

{ 1 %
d. (Y -2y' =y +3y" —y+1)+(y-2) 3 3 ~Y J’ﬂ ' *ﬁw

—

IR B B
1 0-1 1 1
O - 1 3

31
\;H)U *l}j Fly+ | +‘5§37,
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APPLICATION

You just signed a contract for a new job. The salary for the first year is $30,000
and there is to be a percent increase in your salary each year. The algebraic
expression

30000x"™ —30000
x-1

describes your total salary over n years, where x is the sum of 1 and the yearly
percent increase, expressed as a decimal.

a. Use the given expression and write a quotient of polynomials that describes
your total salary over four years.

b. Simplify the expression in part (a) by performing the division.

C. Suppose you are to receive an increase of 8% per year. Thus, x is the sum of
1 and 0.08, or 1.08. Substitute 1.08 for x in the expression in part (a) as well
as the simplified expression in part (b). Evaluate each expression. What is
your total salary over the four-year period?
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Section 5.7: NEGATIVE EXPONENTS AND SCIENTIFIC NOTATION

When you are done with your homework you should be able to...

n Use the negative exponent rule
n Simplify exponential expressions
n Convert from scientific notation to decimal notation
n Convert from decimal notation to scientific notation
n  Compute with scientific notation
n Solve applied problems using scientific notation
AR \ n T B
1. Divide: ijb (/M_/;)m% f?)“r(_)
(7x4_8x)+(x+3) "T/; (_7 Zl)() \L
1 X (N +
20y ot 0x=9x FO = A
T J@ ,M’B 1 -1y 1‘0)(4’
WL %
B Xt} %W -(-’Zly«ﬁ%) V%
: o
b rer-1at Sy | 10 Gy e
6 TV
_Hy 10
(1473 - A1)
- / Gal -
— o
2. Simplify: | |
1 - od >
A L 43 o
CTE I
l
2 —310
" b X

CREATED BY SHANNON MARTIN GRACEY
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NEGATIVE INTEGERS AS EXPONENTS

A nonzero base can be raised to a ﬂ«@ﬂﬂLl v/ power. The

OIAOhM rule can be used to help determine what a MGWh\lO’
1 ﬂ‘\'L%( as an z,xoor\@n'i’ should mean.
B

AR

THE NEGATIVE EXPONENT RULE

If b Is any real number other than O and (U is a natural number, then
-N |
b =%

bﬂ/

NEGATIVE EXPONENTS IN NUMERATORS AND DENOMINATORS

It b Is any real number other than () and U _isa natural number,rEhen
N | l n | | b
s 0d = b > ey b
o b b -—rc)

When a YUZM e number appears as an @xpor\@r\if :

f N\)(d/v the position of the baée (from d@nam,mffdf to
ﬂdmZ( Offﬂ( or from A (o to dﬁ’w’h*ﬂ@d(f )
and make the QXOOY\QV‘* DOlSI'H\}Q/ . The sign of the

| I
‘()0% does W change.
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Example 1: Write each expression with positive exponents only. Then simplify, if
possible.
| l l

a. 1% = _ _~ L3t = v T T
o : 3 b ‘
\ 2\
_ >V 0
44 = },:.l
v
| L
b. (-7)° = T SV
d —F/ = 2 -
(-7) vyt ’
|
.Y
X l
SIMPLIFYING EXPONENTIAL EXPRESSIONS
Properties of EXDOW are used to j(mp':ﬂ
exponential expressmns An exponential .@XD{CSS\@V‘/ is
\leol ﬂlﬂd" when
n Each 11)0@9 occurs only em,@-/
n No ‘Dﬂ({/ﬂm appear
n No PO\/*)Q)(‘S are raised to PO\J\)Q/{S
n© No .Y\Q\(jﬁ/h\["- or Z:ﬂ)(a exponents appear

CREATED BY SHANNON MARTIN GRACEY
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STEPS FOR SIMPLIFYING EXPONENTIAL EXPRESSIONS

I T necessary, be sure that each bO@Q

appears only 0N

1.
m,n My M m-n
using b b - b or /Zﬁ‘ b
N ﬂbrb
2. 1T necessary, I’Q/KTWK/ parentheses using (,Obb) A
rﬂjﬂ n
= T
or_\ b b
3. If necessary, simplify pawg({ to _ POWND using
KBM)W4 bm.n, |
\Y
4. If necessary, [ gQr\J\’L exponential expressions with (0

O--;
powers as l ( b’l

). Furthermore, write the answer with

exponents using L) -

-0 |_:f\'
*gfo(fb

Example 2: Simplify. Assume that variables represent nonzero real numbers.

po&iﬁ\f"'
. y-17 |
- L g_-g
- 32 /

J

3\2 1, 3\t ¢
e STKC) pasd
o -

%X;'l vzsxm
:‘%/ ’ |
_ Pk

-56)

y
¥y -\
3 .’
=Ty} , A
n M r):z(?/;,) s
- 273 Pm) J xiﬂ
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SCIENTIFIC NOTATION

A f)ns l’h‘fé'/ number is written in tSc,(eﬂh{:ﬁC/ notation when
n
itis expressed in the form Oy X |O
T
jre?
where (L IS a number L@(w*or than or equal to ] and .ﬂwo
than [0 ( 122210 yand " isan i{\*c,ﬁe(

It is customary to use the mU\H'IO,l (ahm symbol, X | rather than a

dot, when writing a number in CIQYH'I‘F](/ no’\'&‘h N . We
n
can use I’L , the exponent on the IO in axX10 , to change a
number in scientific notation to dQCI'YY‘O‘\ notation. If _ | is
POS l‘}‘l Ve , move the decimal point in (A to the flﬁl’\‘r
v places. If _\\__is I’\Qaah\(‘b , move the decimal point in *
v,
to the \‘Q‘Jr“]’ n places.

Example 3: Write each number in decimal notation.
a. 7.85x10° =17 85000000 c. 1.001x10* =| | 00,]
J )

b. 9x10° < e()()OM d. 9.999x107 = ﬁaﬁﬁl
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CONVERTING FROM DECIMAL TO SCIENTIFIC NOTATION
n

Write the number in the form A X 10

n Determine 01 , the numerical jtﬁ(f]'(}r . Move the

dQCl mﬂl point in the glvw number to obtain a number

ﬂfeﬂfe,( than or equal to I and -QQ,@O than _ |0 .
= 4
© Determine I\ . the Q)(}OOW\& on |0 . The a,bSO]uf@

\“IOA Uz of YU isthe NUMber of places the

decimal point was VY]()VPA . The exponent Y\ is PaSiﬁ\/QJ

If the given number is 3](@6116’/ than lO and V\Qq@hVU
if the given number is b‘?«'h/\m\/ O and \

Example 4: Write each number in scientific_notation. 2\

a. 0.00000006589 = | (,.5 949 X IOFg c. 0234 =[ 2,24 X 10

e

e —

b. 6,789,000,000,000 = (0:’ 3 q X IO . 1,000, 234,000
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COMPUTATIONS WITH NUMBERS IN SCIENTIFIC NOTATION

tm

MULTIPLICATION (Q X [0 ) “9)( 10 ) (a b X|0

01>( 0" n-m
DIVISION (/_)x 10

lo)(l()

EXPONENTIATION n'mM

n\™ M
m M = 7 )(,O
(axlo”) = 0 ’(('O)

After the computation is com ﬂla}wa , the MSM may
require an additional ﬁd MSTMM before it is expressed in
CC' Qﬂ_h ff' % notatlon

Example 5: Perform the indicated operations, writing the answers in scientific
notation.

a. (3x104)(4x1;)1)1 b (:x10_3)5 )
-3
= (4) X 10 =) % (lo)
15
b
= 1LX10 SALxo
| b )
z LZXIO H«(—lg)

s X0t - 321
Surl Jpaxe”
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AV
180x10° _ [ |8 0
210" '(/z)“
4
> 40 X 10

Yy

=q,0 x]0 119
)

APPLICATIONS

_ -1
d. (5><104)_l = 6 | XOOU

| _
= =X |0
z l

-y
lxlo 4

; ZXIO XIO
(W)

_ 9 x10

1. A human brain contains 3x10" neurons and a gorilla brain contains 7.5x10°
neurons. How many times as many neurons are in the brain of a human as in

the brain of a gorilla?

DIy ( o
15¢1p (28
‘3,4)(]0‘

-

2. If the sun is approximately 9.14x10" mi

9 ~1 |
Yxlo x10

-1t

4x10
0
Y x 10

iles from the earth, how many

seconds, to the nearest tenth of a second does it take sunlight to reach
Earth? Use the motion formula, d =rt, and the fact that light travels at the

rate of 1.86x10° miles per second.

d=r ¥ L f
- |

1Y |
0
%) !
1

r ‘] 86 )(Iog) d= q_lbtx;oq

Tt fakes funli
aﬂoroxwvj ﬂ

- GMX = 4.9 X10 U, A x1) scerde
dbx1> b o reach tha £adh
| et B
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Section 6.1: THE GREATEST COMMON FACTOR AND FACTORING BY
GROUPING

When you are done with your homework you should be able to...

n Find the greatest common factor (GCF)
n Factor out the GCF of a polynomial
n Factor by grouping

WARM-UP: a(b+0)3 Abtr-c
1. Multiply: : a2 a-bJ'ﬁ'C/ - a(b*d)
x2(7x4—8) = L)X 28 ( _ _J

. 3 %Jwvé»
=|T7X7 -9
2. Divide: I v
ex s X 33X

4X2 - LfX'L '{/X]/
1
4]
FACTORING A PO"’]ﬂdmwQ CONTAINING THE SUM OF

. \ (v r
MMOM\GQD MEANS FINDING AN QQ&IVQQM\‘} EXPRESSION

THAT IS A P(OdU\O{’
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FACTORING OUT THE GREATEST COMMON FACTOR (GCF)

We use the d‘é‘\’(l b\!(h\/Q/ property to W\ULH;W)\U\ a monomial
- ol rJ Jf
and a {OO\MWMDQ/ of or more ITAN)

When we J ;?Od'o\( cwe (U this process, expressing
the I\DOBHO(Y\ {OKQ, as a ifﬂ)dutf
MULTIPLICATION FACTORING
" - ab Y 6 ﬂb } 0\@ - QR (,M'
<)y + 20 Uy + €
4 A0 =B ()
In any :?mcf‘a('i N\q problem, the first step is to look for the

J
g(e(xfzs)r CAMman Lodo( The
('ﬂ (/P is an mg‘)w Lo of the %tgw degree

that 0‘(\/;6[@0 each ’]’Q,(m of the P()!UY\OVT\\O\\
The \(a( { a,blz_, part of the GCF always contains the
Sm&“_Q)Oi/ oowe( of a \/m O‘HC/ that

|
appears in Pﬂ/U terms of the Po(u]nomrl @.Q

Example 1: Find the greatest common factor of each list of monomials:

a.é[and\lfS_xj'-? 525 andt JS)( - %S-)(] —> CF 1% g 1
) .
b. \—’C’:)_(jandéia_,gxq = 2.94X ond M_; GGFIS?:%
2 3 2 2 Z
an M =7 -1-
Al -

CREATED BY SHANNON MARTIN GRACEY 137



STEPS FOR FACTORING A MONOMIAL FROM A POLYNOMIAL

1. Determine the (]\{Qaj'e,é{’ Commrgy  factor of ALL
terms in the {onnorm OQ’

2. Express each ’!?[m as the F(Odufi/ of the

CQ(JF and its other TFOO{’O(S .
3. Use the dtd‘({blﬁhw P(O'[D(j’lj] to factor out the @LF .

Example 2: Factor each polynomial using the GCF:

a 9x+9 = @ } 4|

-
-

b. 32x-24 = §-UX-8 0

c. 18x%y* -12x°y-24x’y = é){? : ng _,(9)(3 I /(,Yy Y Ger (p')(lﬂ
- GX?’j (%j—'lx——%)

-
—

. 70cr1) - 21x(x+1) = TN - |+ ) 9

— 6O T-(XH1)

el
-
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FACTORING BY GROUPING

1. (’)(OU\];Q terms that have a _Coppon ‘r‘r\cn'\or\'\{a.()v

factor. There will usually be Z groups. Sometimes the terms must be
@2af( Oin%a/ .
2. rﬂ(}@r out the _ COO"YY™ O\ monomial —Tj‘:ﬁ&*or
from each gr 0\/\4‘)
3. F&O'\’O( out the remaining common bftnomiozou factor

(if one exists).

Example 3: Factor by grouping:

a. X’ +3x+5x+15 c. xy—6x+2y-12

- 1. (4%) +8x42) = xlyrbIHBG-L)
(@) (x+8) :[(340)(74 mi

b. x*-3x°+4x-12 d. 10x* —12xy +35xy — 42y’

. [es) HRED) - 7. (B BX=G4)

:)r(xf?v)txzwf)) ’@ﬁm
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Example 4: Factor each polynomial:

a. xX>=5+2x’y-10y c. 8X°(x+2)-10x°(x+2)-2x*(x+2)

CREATED BY SHANNON MARTIN GRACEY
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APPLICATION

An explosion causes debris to rise vertically with an initial velocity of 72 feet per

second. The polynomial 72%—16x*describes the height of the debris above the
ground, in feet, after x seconds.

a. Find the height of the debris after 4 seconds.
At x4
() -\ ()

=7%6-156

|

_— -
b. Factor the polynomial.

—jlelbxz’ = 89 — & LX

c. Use the factored form of the polynomial in part (b) to find the height of the
debris after 4 seconds. Do you get the same answer as you did in part (a)? If
so, does this prove that your factorization is correct? \ \82&\\_}

Af Xo P
g (a-2t4))
21(1)

- R
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Section 6.2: FACTORING TRINOMIALS WHOSE LEADING COEFFICIENT IS 1
When you are done with your homework you should be able to...
n Factor trinomials of the form x°+bx+c
WARM-UP:
Multiply:
a (X+1)(X+8) wWhon covnbir(\nf) \e c. (x+1)(x—8) When cﬂm\oihhjllb—

fe(ms | We endodt Ferons e had
=% (X43) 4 IC’(”) vdiﬁ\qj,pﬂsi’ﬁvchrm-? = x(4-8) +1 (¢-%) lffeo'si)&gljhs
= 11#8x+|x+@ Ly sium N VeSS FEATES Iﬁpi‘m,mj-
L, 0y % ashptoompigp@ e " yaq | abive
=X [l £, zrasr«\'i\lw (mull',u‘)asf{—{%
; (H)(X_)B) chon corpiining ke @ (x-1)() G
_ “9) 1 (¢=8)  tetrrs, weonde _ _
_ xffg,@)\x o it rephie ‘;Qﬁm = (549 )1 (r9)
= . L sumn ; = x -8
v U
- X -Ax & ?osnht Jowof :x24—7><-~'9

(ol ZNW""’O)
A STRATEGY FOR FACTORING ax’ +bx+c : USING GROUPING

1. Multiply the leading coefficient (in this case 1) and the constant, ¢
1
©

2. Find the :Yﬂ(/bpﬁ of 0-C  whose Sum is L)

3. Rewrite the midd\’e/ term, |o casa__Sum ora

dl&'g’ﬁ((@(\@_. using the factors from step 2.

a. _Focky by 3\(6\}47(”@ . D (f]
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axtiox+ C

- \ox- S XH)

Example 1: Factor each trinomial 6\;\% %
(l/c 8 l
4
S —
— \ 0
e . CZ; 0 6 2_
= x 45)HLXHS) g
— \ o
- @t 8x -SxX+U0O 1%
Z O -5
= 7((;<~3)-5(X'g) / 7
|
:()(-/?)()(’57
T d. x*+3x-28 U
1 N\
= X -4X$1x-19 O A8 —gX 47
() +70eH) U
:()(«H)GU"D
e. X*—4x-5 5"’
z 2'_. )Cfg [, .
X= SX+! ) a,\§ VA
X (-5 ) HI S c?
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f. w?+12w-64 \ LM
z wﬂb{w FlowW - Gq

- o (350 +1L 5= "
I Ol —

g. y°-15y+5

[l 056
1
.___.--'"""‘-—_ - \
h. x/zl—9xy+14y2 5 a/\ |l[/
= X Iy Ly + My ’
X jXD ?)( q ﬂ/M - _-Z
':')0(7( ~')5)f29(>6/7_5_? 0

- } ’)4*’73)(%' 5) '
Some 00|v| {Mm)m@O can be 'Facf\-a(eﬁt using more than one
h\@‘l/lfv(?{ . Always begin by looking for the QKMM'II
(pMarn ’F;K/’ID( and, if therekljs one, :J%Qh it
out! A polynomial is (mlez’i'dl/\ :fw\di when it is written as

the \/Od\M/'i/ of 'f{mL FO\LtjﬂOmiﬂ%

Example 4: Factor completely

a. 3x°+21x+36 n } b. 20x*y —5xy —120y
izt +><’f3 M
=3[ waml] !
- 3 () 5089

ANRKON MARTIN GRACEY
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c. y'-12y°+35y¢ © d. (a+b)x*-13(a+b)x+36(a+b)

1[{/ 1Y Fh5 } AV | (o\)rb)[;c?' 3% )f%] f%
-1%

)
: 3’: 38 5*’55] - = - 16 )
- () (14) (x|

: ¢: %,1]-S(f7j] i
: v'b( ‘_7)(3,5) : (aﬁrb)()(-'”l)(x'”

APPLICATION

You dive directly upward from a board that is 48 feet high. After t seconds, your
height above the water is described by the polynomial —16t* + 32t +48.

a. Factor the polynomial completely.

_t HhlEF s l(o ’3) b
_pftre3) -3 H
e 20 -2
(e ()

b. Evaluate both the original polynomial and its factored form for t = 3.

NIRARLUALT oDt )
hebh: (3 +5L(3) 1 fot=s - (3-3130)
=144 + A6 + U8

=-IL (o) (4)
,@ , o

c. Do you get the same answer? Describe what this answer means?

’M/%WW uater}
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Section 6.3: FACTORING TRINOMIALS WHOSE LEADING COEFFICIENT IS
NOT 1

When you are done with your homework you should be able to...

n Factor trinomials by trial and error
n Factor trinomials by grouping

WARM-UP:
Factor:

a. X°y—xy’ c. 2% —6x% +4x
:W = 21[761'3% 1]
. %{’x}'?)k |y +Z}

-1 x (1-2) VL)

b. x*—14x-51 -9 d. 22+2-72 -T2,
v+ 3x -S| AN =7-32482-12  —g X44
0T M “z(z-9)1A(z1) /!

=j(Z~‘6’)(ﬁM)}
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A STRATEGY FOR FACTORING ax” +bx+c: USING TRIAL AND ERROR

Assume, for the moment, that there is no 3{@&6{' ComioN

factor other than

- {”
Flﬂcl two First '{’ e\ whose f\f)(odlk‘jr is _(hy
2. ﬁf\A two Last &(MS whose l@(d AM,U]/
3. By /ﬂsz« and JM(O{ , perform steps 1 and 2 until the
SWT\ of the Outside P(OAM and the Inside
flodnd  is_ X
It M0 such (gmb iﬂdhghg exist, the polynomial is 'Drl‘mQ,

Example 1: Factor using trial and error.

,\%L )
5 a. 5x%—14x+8 b. 6Xx>+19x—7
T e,
s : )( JYIX
S .
Tl C AV v "
4 3‘(64/ () &)
Jl 3
Al
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147




c. 3x° —13xy+4y? d. 92°+3z+2

A STRATEGY FOR FACTORING aX’ +0bX+C: USING GROUPING

1. Multiply the leading coefficient and the constant, a-C

2. Find the :FOKA'O{S of & C whose SUumM s ‘9)(

3. Rewrite the mldcllﬂ/ term, Y. asa_SWM  ora a-C

O\iﬁe({/ﬂ&/ using the factors from step 2. D
4. {’0\0*0( by 3(om‘p|ha

Example 1: Factor using grouping.

a. 3x*-x-10 -0 b. 8x° —10x+3
‘@Jﬂs};‘-@ 0‘320 6 XIS e h
=®,x(_x_~ﬂ+5(>“7’) ‘ 1 - [ (D)1 ()
- ((xxl)(%{ﬁ ) f}(‘*xﬁ)(?%’ | )]
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Example 4: Factor completely

a. 4x* ~18x-10 AR
- 2[2»—%«6] ¢ oy
Z‘“’L [ox+lx-«6} 29

- fxlx5) ¥ 165)]

\m

b. 3x%+14x% +8x &4’2 U
1 A 4
(1

. 1% +9

.-ijxﬂ’),x%___.i—

b))}

yL

Sy rloeris | I

"‘F@J(M 5 )2x+1) \

(v
a%

v - 14y
#}{Ko

9x(u>z @)*Wj(wf %)

d 12X +7xy — 12y
ll)c OlJCU\fIva “’\7jj

c. 24y* +10y° —4y? a‘;‘:: “U
47| 0y* *’53’7’} X
S

-y [&9;@_:;;1
- [3ylay-04 2D

|2y (1y-)(8yr2)

d. 6(y+1)x*+33(y+1)x+15(y+1)

3(:j—r O[Zf;o +Hy 4—5] v

JioXt |

yt)[MHGH 5)]

A
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Section 6.4: FACTORING SPECIAL FORMS
When you are done with your homework you should be able to...

n Factor the difference of two squares
n Factor perfect square trinomials

n Factor the sum of two cubes

n Factor the difference of two cubes
Factor:

c. 80z2° +80z% -60z

a. 3a’—ab-14b? .
,202(424’42*’5) N

@o\")ab Fbab -Ub

= 0. (H ’75) 4’2[9 ha 7[0) @oz[qz 1A 3] &
{30 To)(0120) oz|1e (12143221}
.ﬁoz (12-1)(12+3)

b. 12x* —33x+21 d. —10x2y* +14xy* +12y" Y
= 3[Ll><’l >ZH] %'Lf = *254[6"1"’7’“6] N\
= 5 XX ”Mﬂ #7/“ :’2314]6,8’ 10X +%¢ -6 &
=3¢ (4 x’)) |(q)<;; “ 7y [gxg,(,-z,)w(x 2)]
)3 (-1 l)] ) :«@”&JX%H%)
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THE DIFFERENCE OF TWO SQUARES

If A and ,[Jz are real numbers, or ___ ploghou< expressions, then

g (b )R 6)

The d’& &Q/(w L ofthe S9UNRD  of L t&ﬂﬂ)o
v .
factors as the P(O AM ofa_ (WM and a d\‘f’f Uen,

of those terms.

16 PERFECT SQUARES

1 1 1 1
1= | 5= G g1= @ 169= 1%
L
4- g'f; 6= (  100= 1D 196= 1 _
9= 3 9= 7 121= " 225= (S
1 1 1 =
16= 4 64= 9 144:M 10, 256 = b
;\*(45/\
‘:}/;)‘ Example 1: Factor. ) & -\
/12 uY x2—144 = X tOX-1Ud  _axnt _ PN
x ) . X c. 25-4x"° ~ () - (1x)
Y= 2 |
,(x \ =\, AL N

2 < mﬂz) F ) 66 (6 W’Xg )(Q"bﬂ

—_— —_— _ 7/%
- (& \’L)(xil@\ % —
b. 16X% —196y d. 18X —2x = Jo| A% "‘]

BY SHANNON MARTIN GRACEY 4 L L
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FACTORING PERFECT SQUARE TRINOMIALS
Let A and EJ be real numbers, \v/aria}o\z)s . or
A (MJQ(W & expressions.

2
, A2+2AB+B’ = (_Aﬂﬂ

-
 A*_2AB+B?= (A-B)

n The pll{Sf/ and ],%+ terms are SGVW{@D
of_ro0midd or _ conctards

n  The mf' Olo‘ lﬁ, term is Jﬂ/\)\(ﬂ_/ the
P( OAVML of the QKP(@SS'\OOQ being _SQVM‘? d/
in the g](ﬂ’]/ and |f1,0)\' terms.

Example 2: Factor. Azklﬁ‘%fl@ z (ﬁfﬁ) WL A-—286tH" = (A- 5)1

g X

b” v ‘(x -9 \
45 ?6)0[0 g 4 w(qj) 5>
7 ‘ lgij %S

d 2y7—40y+200 A*Y,6710
13 205‘2(5)“9

:X‘H/X”r)ﬂ”{ OM Xt \ ’2(3 ’Zoji’lﬂa) 3@51
N A (g2 009 (]

. Ex nii:m ;m
2 (x4 )

) 152




FACTORING THE SUM OR DIFFERENCE OF TWO CUBES

Let and be real numbers, . or

expressions. ‘ \f{
, A°+B’ A C
A" +B \ B de]\&\& UJJ _\ &QM

_‘\
L N _B= N\ L

%_

Example 3: Factor.

a. x*+64 c. 128-250y°

b. 8y3—1 d 125X3+y3

CREATED BY SHANNON MARTIN GRACEY
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Example 4: Factor completely

250 T
3
b. 20x® —5x d. 0.064-x

CREATED BY SHANNON MARTIN GRACEY
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Section 6.5: A GENERAL FACTORING STRATEGY
When you are done with your homework you should be able to...

n Recognize the appropriate method for factoring a polynomial
n Use a general strategy for factoring polynomials

WARM-UP:
Multiply:
. (x+1)(x2—x+1) b. (2x—3y)(4x2+6xy+9y2)
(
|
A STRATEGY FOR FACTORING A POLYNOMIAL 0\:{
1. Ifthereisa Cpm m()\ﬂ factor other than ,_ factor!\the

_(=2(F
2. Determine the ﬂumbﬂ,( of ’{’dmﬁ in the polynomial and

try factoring as follows:

a. If there are 2 terms, can the b]ﬂ()(ﬁ\ogv be factored

by one of the following special forms?

Diffetence ot 2 Squates

gt = (AB)(A-8)

CREATED BY SHANNON MARTIN GRACEY 155



b. If there are ?D terms, is the ’l’((“\OLDIQQ/ a

U fect 59, gUA_ tinom iad

:{06’}0( (d pO M NOM | 0‘\ can be factored
—W«Hﬂof . If so, 76000( ' completely.

4. — (he(l by _ mw{Tiplying
| J 7

? If so,
factor by one of the followmg special forms:
A (A1)
AR (A-B)
If the trinomial is ﬂﬂ’ a éle( ﬁﬂ(ff
&a}/Mﬂ( . try :F”HU( by % lﬂQ and
ool or (0P g
c. If there are ﬂf \Z?O:' NN terms, try
Wﬂ nq by qr OWPW\O\
3. Check to see if any MS with more than one term in the

CREATED BY SHANNON MARTIN GRACEY
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Example 1: Factor Al" g,z’ :(ﬁ"'g)(/a[ ’6)
a. 5x*—45x2 = Syl[)(?:'q]
P\A; 5 (®)-(3)
b

/ Joy (8+5)(%-3)

b. 4x?-16x—48 < /—}l’x,LFLPX’ |7/} ai AL

AR 2
A 132 X

I S (T
= Y (?C —-LOMIW(X,LO(X TB)()(-3)

- (x—1)(x=)

CREATED BY SHANNON MARTIN GRACEY
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e. 3x3-30x%+75x

) %g:)fl 0x +15

- ) (76)1’2(0(9)*(5)1
g %(x—-‘a)‘l

f. 2w° +54w?

G

o acy-any = y|¥'- ‘qu\w fres @%@)W@
:55.[(%)1’(”?)1)1 /‘% *
"3 M )ﬁx?ﬂ_
. 336(24’LU2')[(X)’<2?)}

h. 12x° +36x°y + 27xy? ]

- w[qx“'ﬂlxgmui Al’rlﬂfs te = (Bi6)

. ofl@) F1@%9r (%) ] 2?
1 )
%x(lwfj) I iy 2(z»<‘ ¥)

Lﬁif .

158
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i. 12x*(x-1)-4x(x-1)-5(x-1) 0(’/ 6 - b0

7 ¢
- (le)[lf).x “Yx ”5} “Io A6
2 (xﬂ[g{;@g +b><—6] -4

- (- {2x (x-9)+1 (x-5) ]
g G CEENEPTID L = (4260004

j. Xx?+14x+49-16a° ua;@é Z
-;(Xﬂ)l* (lfat)1 off -7 = (X17)
drona (417) 4o ]

[ 149 ) (Xt - 4a

APPLICATION

Express the area of the shaded ring shown in the figure in terms of m. Then
factor this expression completely.

il cicde ig dede
A= ml A= ﬂ”,b‘b
ASM’M - r“\“bl-'rﬂ‘m
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Section 6.6: SOLVING QUADRATIC EQUATIONS BY FACTORING
When you are done with your homework you should be able to...

n Use the zero-product principle
n  Solve quadratic equations by factoring
n Solve problems using quadratic equations

WARM-UP:
7\
a. Factor: - ()(_7')(%_)) Uv;,\
x> —8x+7 ¢
T
= X-x-Ixt]
- X (x))-1(x-1)
b. Solve:
X—7=0
7 H
x =
DEFINITION OF A QUADRATIC EQUATION
A QIE/(M (ﬂ’ﬁ C ,qu(/ld%tﬁ’h/ in_ X _is an equation that can
be written in the S"ﬂndﬁrd chm
L
ax tbxtc = O
where o~ , b , and C are real numbers, with ﬂ¢ O A
ﬂ/uﬂdro‘/jl-iﬁ eﬂvuai'ﬁ@"’\ in X is also called a m -
dﬂgﬂ/@@ }Oolj nc)m‘laﬁ equation in 76 .
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N
SOLVING QUADRATIC EQUATIONS BY FACTORING WH‘”

Consider the quadratic equation X° —8X+7 =0 How is this differoc‘?{}rom the

first warm-up? ﬂ 'I 5 Wd ,b O = U\h‘(ﬁ\fuf % o 1RSHOT™ )
tho 15 am o

We can /?0‘4' o the /Q,ojd/ side of the __guod( GﬁC/

equation ')(1- gX 1'7 to geltj ()("—) )(X‘ | ) g . If a quadratic

equation has a zero on one side and a ’JF(?\(:{'D/QOL _,exf‘){@géié’lﬁ/

on the other side, it can be SDIUQOL using the %@(@ -

{)(odU-J principle.

THE ZERO-PRODUCT PRINCIPLE

IT the A&DrOdM}{’ of two or more ojo\ﬁ b(a.[C/ expressions is

S A , then Oj, /QG.OJO)r ¢ one of them is Zq_mjL/
- %
to 7240

jﬁ fB-0 fhn A0 B=C

[
K-l = O —

(X2)-1) = O 51,75

|
1720 ocx-170

X =] X = |

CREATED BY SHANNON MARTIN GRACEY
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Example 1: Solve the following equations:

a. 2x-11=0 b. x+1=0
+ 1 ﬂ | _ |%

_ %{*7’/ K= |
i =
cy 7
!
x =3z

c. (2x-11)(x+1)=0

Ix-120 of 4| =0 i ‘ u%
2y x=c )
X 7

STEPS FOR SOLVING A QUADRATIC EQUATION BY FACTORING

1. Ifnecessary, [2A\ +{, the equation in Sj!ﬂﬁda(dj form

(3
X ‘HQ Xtc = O , moving all h(uﬂS to one side, thereby

obtaining 72O on the other side.
2, FO\C{D(
3. Apply the ZQ(O - {dedb\(/’% principle, setting each

40\0’&’0‘( equal to (0

—

4, S O\VQ-’ the equations formed in step 3.
5. O(\QC}L the §olmﬂfm'5 in the oriqimQ/
equation. v
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Example 2: Solve:

a. X(x+9)=0 %'q)og

x=0 or X190
x=-9

b. 8(x—-5)(3x+11)=0

§7D<Oo( -5 =0 of WH+Il=0

L = -\l
x=s i

[

c. X*+x-42=0 A,

L AR (2

— b - =0 \{M 7

*obxX 47X - %gﬂﬂﬁg\@w “_NA
1 (6) +7(4-6)= O /

(%=6)(X¥7) :-,oz oply 2e0-partuck

WeiPle
X7670 o X471=0 ) %—n (,3
L=6 x =] ’

?07: gy O (it in ardard fom

A (x-9)= O Sothe %o ?3
X=0 o x-970 2,0 peduet pline ples
CREATED BY SHANNON MART !
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e. 4x*=12x-9 &

TR ({"ﬁ\
L{;E;q 0 Mnanshwd{;m
Lb( -9 0
ok 3
FER’ZX 7) =0 %'@g
7x-3=0 '*x*%, 2axz>&9roolbtjpﬂ ’\ufk’/

f. (x+3)(3x+5)=7

-7 -
__/"_'___/ —

() (3xt5) -1 =0
x (505 ) ¥50xt¢) 1 = O

(mr;fb n Siaﬂo{mdqgf M
b

- UM
20 ¢ SutAx 1S ’?OO o ,%éw
%( RALLER: d 2X42°0 00 ¥ 1UY=0 2on | Jonnuple
DX er( fll“’g ~0 54&( =l x=y e
) 14(331)°0 SR
(ad)xrd)  =© - ja -_..3 B

y=-L x=1
(7/)
ps (X) % __z/ 0 } 7/3
Y (#43)Y) 7O

CREATED BY SHANNON MARTIN GRACEY
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a?f\/% ._% _
(oI 20980 gy M"iéﬁ?ﬂf
B ¢
uz Fin -9 =0 ) )

-t Hw =% 20
u«?/)+4( ) =0 SA

(uvl)(“*q) =0 E B I) S§
N-1° 0 of WY=O 7200 F@&Mf““ E
g-r B

APPLICATION

An explosion causes debris to rise vertically with an initial velocity of 72 feet per
second. The formula h=-16t* + 72t describes the height of the debris above the

ground, h, in feet, t seconds after the explosion. )
a. How long Wi”:t take for the debris to hit the ground? ) :H, I;OI“JPJ“L’
h= -t F72 B0 o LD | ffadbr
0~ -Ibt?/if')?f/ J’b 170 Zf: q 4 W‘dmd
0= -4t (1t-9) o n g

b. When will the debris be 32 Eeeg_above the ground?
,,, 2t -y =
TR -0
) =-thmy |1
W7 L =0 8t (i) (ot )J-o
q(u-VEe-4) ~
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Section 7.1: RATIONAL EXPRESSIONS AND THEIR SIMPLIFICATION
When you are done with your homework you should be able to...

n  Find numbers for which a rational expression is undefined
n Simplify rational expressions
n  Solve applied problems involving rational expressions

WARM-UP:
a. Factor:

x> —8x% +2x—16

: 7&1(70"3)%()(“?)

z (7(/"3)(7021" 7’)

b. Solve: a;ﬁ 1
2x* —x-10=0 ’LX’ S0 ol X427

7 X '5%4’4)@ 0=0

‘=1
% (1x-S) 12 x-5) =0 ,3
(2%~ )m

EXCLUDING NUMBERS FROM RATIONAL EXPRESSIONS

A (ah U'MQ expression is the di‘:r u~6f' of two
Pﬁlﬂﬂm‘l (AQ)O . Rational expressions indicate d\\/lém

and division by F¢( ) IS MY\A@'PW\QU‘ . This means that we
muxéjr Q)(L,Qwifb any value or values of the VA lO\H&
that makesa denoml nax“'OY 720 !
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Example 1: Find all numbers for which the rational expression is undefined:

p, St 7(‘4?‘0,)(;‘{
X—4
S X =Y X undelinad

9
S0 Wren =0, ¥

S undefined
8x — 40 q X +\‘{ 15 MVQ{ Z'Q’(O)
X ’ 9 XV i definedd
X HH-1840 “pt] el X,
2 7(() g
LU -1 d

Y ()47 (x-4) ?’i)j Y-470 of H’K‘;
(-D(x0) 70 weh
SIMPLIFYING RATIONAL EXPRESSIONS |
a_(ofignall predlign. is  cmolvhied ifits
_QWJW and| dp/nom'!m:*o( hav‘e_no_common

gaCb(J other than ' or ~ |
FUNDAMENTAL PRINCIPLE OF RATIONAL EXPRESSIONS

It P : Q , and R are POMOOTF\'WQO and @ and K_
are FY)T O VY

rEo_p
Q- Q

RIS
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STEPS FOR SIMPLIFYING RATIONAL EXPRESSIONS

1. Fﬁl(*()( the pg“j}g{ﬂ@( and the dex\om‘lrm\?)f'

completely.

Di\ﬂdﬂ both the (\WOJ{ o and the
dWﬂOmi(\O}O{ by any (OO ’JEA(J’J(S

Example 2: Simplify: \_’é__\ - ,gé
| e l}{(x IG) ¢ 1A

- |
16x J/é)// :é
4 IH'

x2-12x+36 _ X ~bX-bX +%6 &S
C T ax_24 T ﬂ&fé) --><(a
-1
p(-ee) ——
Yx- 4»7 %—é
:(x-c)%_l f [
Ax4)

CREATED BY SHANNON MARTIN GRACEY 1

168



—
-

X+4 x+q

d X° +4x% —3x—12 XZ(’)(,M)’% (XM)

 (yd)at?)

o ;‘(_fg a\rwdj Sim?liﬂﬂi |

X —

o

X

CREATED BY SHANNON MARTIN GRACEY

169



SIMPLIFYING RATIONAL EXPRESIONS WITH OPPOSITE FACTORS IN

THE NUMERATOR AND DENOMINATOR

The dl/uptljuﬁt of two DO[UMVWioQO that have 0{){306’\\'1/
[Nl 564

signs and are MdIHUQ/

is |

Example 3: Simplify:
X-3 _ *-3

-

3=x [ty

a.

ox_15 _ 3(HX )
b. 5-3x ‘—I( ,5)
l
|
X2 — 4 _ (7&‘}’7/)(%1)
¢ 7x A

\jmum Check {’0 See 1f M
e 0ot (¥-3) 4(3): ¢
Xx-3¢3 20
) =0

1

5}%@ —X -1 s
\‘0/—-><+z)'>?+o>< -y
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APPLICATION

A company that manufactures small canoes has costs given by the equation

_ 20X+ 20000
X

C

in which x is the number of canoes manufactured and C is the cost to
manufacture each canoe.

a. Find the cost per canoe when manufacturing 100 canoes.

o
ol :

b. Find the cost per canoe when manufacturing 10000 canoes.

c. Does the cost per canoe increase or decrease as more canoes are
manufactured?
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Section 7.2: MULTIPLYING AND DIVIDING RATIONAL EXPRESSIONS
When you are done with your homework you should be able to...

n  Multiply rational expressions
n Divide rational expressions

WARM-UP:
Simplify:

a’—2ab+b? X* —3X+2
a a?—b? x—1

MULTIPLYING RATIONAL EXPRESSIONS

It P : O. : Q ,and S are polynomials,whereggzo and

S 70, then P Q PQ
a 5 35

The prOOlIAC/+ of two (O&IO’Y\C\Q .QKP(QDOiW is
the P(O&ud’ of their NWMNA( a} oS , divided by the
Ipfoduwf of their dar\OTﬂimb( -
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STEPS FOR MULTIPLYING RATIONAL EXPRESSIONS

1. Fadz»( all nwmermlars and __donormN\add(s
2. Divide nU\n'\@(O-}O(S and _d@(\@‘(\\f‘(ﬁO(S by

common ’Q@(_}&'Drs

g

3. N\UH")OM the remaining factors in the Y\un{\e(@d@(
and m\A\’ﬁl‘olU} the remaining factors in the dang (\05\1)( :
Example 1: Multiply.
x-5 18 _ )@S)(}fg) 9y+21 y-2
&3 x-8~ C. ¥2-2y 3y+7
A B9 |
S > 334U
-5 (3
et ) | W)
X<
. )
Z
x 30 _ (7(')(/%) X2 +5x+6 X°—
b 5%"4 ~ (F) (x-* b ix—6 —
| M (>< +5) xls)
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DIVIDING RATIONAL EXPRESSIONS

If F O Q\ , and 5 are polynomials, where 3-0 K,;ZO’

and\SzO,then P K P 5 _ ‘fé__,
Q'S a8 ¢ QL

The al,(brlOVd of two r(lh@/ha‘(l ,QXP(Q»%IQT\O is

the l(%rOdlAd' of the }l“*’ expression and the (ﬁCI(}fOCOQ
of the _&QCOﬂd«

Example 2: Divide.

x,3_.%,% y' -2y  y-2
a. 38 3 3 C.( 15) - 5 3
_.7/ -
- = - 2 [ ?—z. 13
2 | ¥,
_yX )@
(5)y72)

X+5 4x+20 d

> T7 g C X +3xy+2y2: X+ Y

_ XS __f(____ W

) —-—’]—' 4(x49) X +?,)<j+|>z3 ”‘J

() xg )-29)

] W X(x+ ?’j)‘i' 9 (X *7/3) X _.

@ l (MUQM% ___l._-—-—

22 N0 D>~
174




Example 3: Perform the indicated operation or operations.

5x2—x; BX° +X—2 .2x2—x—1
€ 3x+2 10X +3x-1 2x*—X

5xy —ay—5xb+ab y’-b’
25x% —a® " 15x+3a
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Section 7.4: ADDING AND SUBTRACTING RATIONAL EXPRESSIONS WITH
DIFFERENT DENOMINATORS

When you are done with your homework you should be able to...

n Find the least common denominator
n Add and subtract rational expressions with different denominators

WARM-UP: Perform the indicated operation and simplify.

1 —_3+£ b x+2+ -1
-8 12 COXP+X X2+ X

FINDING THE LEAST COMMON DENOMINATOR (LCD)

The denominator of several

Is a consisting
Of the of all in
the , With each raised to the greatest

of its occurrence in any denominator.

CREATED BY SHANNON MARTIN GRACEY
176



FINDING THE LEAST COMMON DENOMINATOR

1. each completely.

2. List the factors of the first

3. Add to the list in step 2 any of the second denominator

that do not appear in the list. Repeat this step for all denominators.

4. Form the of the from the list in
step 3. This product is the LCD.

Example 1: Find the LCD of the rational expressions.

11 and ir b and

& 25x2 © 35x V2 _49 O Y2 _14y + 49

ADDING AND SUBTRACTING RATIONAL EXPRESSIONS THAT HAVE
DIFFERENT DENOMINATORS

1. Find the of the

2. Rewrite each rational expression as an expression
whose is the

3. Add or subtract , placing the resulting expression over
the LCD.

4. If possible, the resulting rational expression.

CREATED BY SHANNON MARTIN GRACEY
177



Example 2: Add or subtract as indicated. Simplify the result, if possible.

5 7
_+_
6X 8X

2 X
33X X+3

<
<

I
o1
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3X+7 B 3
x> —5x+6 Xx-3

5 N 3
x?—36 (x+6)2

ADDING AND SUBTRACTING RATIONAL EXPRESSIONS WHEN
DENOMINATORS CONTAIN OPPOSITE FACTORS

When one denominator contains the factor of the other, first
either rational expression by . Then apply the
for or rational

expressions that have
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Example 3: Add or subtract as indicated. Simplify the result, if possible.

X+7 X
+
4x+12 9-—x°

a.

y—2 N 2y +y+1
y’-y-12 4-y y+3

C.
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Section 7.5: COMPLEX RATIONAL EXPRESSIONS
When you are done with your homework you should be able to...

n Simplify complex rational expressions by dividing
n Simplify complex rational expressions by multiplying by the LCD

WARM-UP: Perform the indicated operation. Simplify, if possible.

x+1  3x x> +x  12x
X x+1 2 -4 2x-4

SIMPLIFYING A COMPLEX RATIONAL EXPRESSION BY DIVIDING

1. If necessary, add or subtract to get a rational expression in
the

2. IT necessary, add or subtract to get a rational expression in
the

3. Perform the indicated by the main
bar: the denominator of the complex rational expression
and

4. If possible,
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Let's simplify the problem below using this method:

1 2
7+7
2 3
42

3

Now let's replace the constants with variables and simplify using the same method.
1 2

; X+1
4 2
X+1
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Example 1: Simplify each complex rational expression.

4
——X
5

d. 4
—+X
5
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SIMPLIFYING A COMPLEX RATIONAL EXPRESSION BY MULTIPLYING BY
THE LCD

1. Find the LCD of ALL expressions within the

rational expression.

2. both the and by
this LCD.

3. Use the property and multiply each in the
numerator and denominator by this : each
term. No expressions should remain.

4. If possible, and

Let's simplify the earlier problem using this method:
1 2
7+7
2 3
4_2
3
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Now let's replace the constants with variables and simplify using the same method.

1 2

“+

X X+1

4 2
X+1

Example 2: Simplify each complex rational expression.

4’

y

a.
)

y

CREATED BY SHANNON MARTIN GRACEY

186



+

X | W
w | x

w | X
> | w

2 .5

X3y Xy4
C. 5 3

Xy xy
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Example 3: Simplify each complex rational expression using the method of your

choice.
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b. 5
Application:
The average rate on a round-trip commute having a one-way distance d is given by
2d
the complex rational expression 9+9 in which I and I, are the average rates
Ln

on the outgoing and return trips, respectively.

a. Simplify the expression.

b. Find your average rate if you drive to the campus averaging 40 mph and
return home on the same route averaging 30 mph.
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Section 7.6: SOLVING RATIONAL EQUATIONS
When you are done with your homework you should be able to...

n  Solve rational equations
n  Solve problems involving formulas with rational expressions
n Solve a formula with a rational expression for a variable

WARM-UP:
Solve.

3x2—2x-8=0

SOLVING RATIONAL EQUATIONS

1. List on the variable. (Remember—no in the
denominator!)

2. Clear the equation of fractions by multiplying sides of the

equation by the LCD of rational expressions in the equation.

3. the resulting equation.

4. Reject any proposed solution that is in the list of

variable. other proposed solutions in the

on the

equation.
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Example 1: Solve each rational equation.

75 22

_ =
& 9x 3 3

10 35y

b'y+2_ y+2
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x-1 6
2X+3 X—2

g 2t +t—1_ 6t +8
P4 2t+1 tP4+t P2t 4t
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e. 3y’ +1=4y™

SOLVING A FORMULA FOR A VARIABLE

Formulas and models frequently contain rational expressions. The
goal is to get the variable on one side of the
equation. 1t is sometimes necessary to out the variable you are
solving for.

Example 2: Solve each formula for the specified variable.
vV, P
q —=—=forV,
2 1

X=X
p. Z=——-forx
S

c. | __hf for f,
' f,+ 1,
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Section 7.7: APPLICATIONS USING RATIONAL EQUATIONS AND
PROPORTIONS

When you are done with your homework you should be able to...

n Solve problems involving motion
n  Solve problems involving work

n Solve problems involving proportions

n  Solve problems involving similar triangles

WARM-UP:

A motorboat traveled 36 miles downstream, with the current, in 1.5 hours. The
return trip upstream, against the current, covered the same distance, but took 2
hours. Find the boat’s rate in still water and the rate of the current.
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PROBLEMS INVOLVING MOTION

Recall that . Rational expressions appear in

problems when the conditions of the problem involve the traveled.

When we isolate time in the formula above, we get

Example 1: As part of an exercise regimen, you walk 2 miles on an indoor track.
Then you jog at twice your walking speed for another 2 miles. 1T the total time
spent walking and jogging is 1 hour, find the walking and jogging rates.
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Example 2: The water’s current is 2 mph. A canoe can travel 6 miles downstream,
with the current, in the same amount of time that it travels 2 miles upstream,
against the current. What is the canoe’s average rate in still water?

PROBLEMS INVOLVING WORK

In problems, the number represents one job

. Equations in work problems are based on the following

condition:

Example 3: Shannon can clean the house in 4 hours. When she worked with Rory, it
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took 3 hours. How long would it take Rory to clean the house if he worked alone?

Example 4: A hurricane strikes and a rural area is without food or water. Three
crews arrive. One can dispense needed supplies in 10 hours, a second in 15 hours,
and a third in 20 hours. How long will it take all three crews working together to

dispense food and water?

PROBLEMS INVOLVING PROPORTIONS




A ratio is the quotient of two numbers or two quantities. The ratio of two
numbers a and b can be written as

atobor
a:.bor
a

b

a C
A proportion is an equation of the form b = q’ where b= 0and d #0. we call a,

b, ¢, and d the terms of the proportion. The cross-products ad and bc are equal.

Example 5: According to the authors of Number Freaking, in a global village of
200 people, 9 get drunk every day. How many of the world's 6.9 billion people
(2010 population) get drunk every day?

Example 6: A person’'s hair length is proportional to the number of years it has
been growing. After 2 years, a person’s hair grows 8 inches. The longest
moustache on record was grown by Kalyan Sain of India. Sain grew his moustache
for 17 years. How long was each side of the moustache?

SIMILAR FIGURES




Two figures are similar if their corresponding angle measures are equal and their
corresponding sides are proportional.

Example 7: A fifth-grade student is conducting an experiment to find the height
of a tree in the schoolyard. The student measures the length of the tree’s shadow
and then immediately measures the length of the shadow that a yardstick forms.
The tree’s shadow measures 30 feet and the yardstick's shadow measures 6 feet.
Find the height of the tree.
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