Math 126 Ch 2 Notes Quadratics, Polynomials, and Rational Functions
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raphin
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Math 126 Ch 2 Notes

Quadratics, Polynomials, and Rational Functions

“:Veljjtex: j/;lntercept:
- b
i L T — =
%U‘M ) x=g, or X h (o,0)
What does a tell us? How to find the vertex: How to find x-intercepts:
o> 0 O < D Completing the Square (important let 4= 0 + Seilve
A skill)
ﬂ {fFactoy gr quad

option | rromple TR

to Square R imMmpertan
$eid

sptisn 1

Use (—:;a,y).

"Fﬁ?mk}iﬁx

Exa:;:nple 2: Graph f(x) =

—x2 — 2x + 8 and find the requested information. Yy
; o vertes A
Vertex: Opens up ogdown | B 4 /;"’ X
iw%‘ qu} down (a2 ) of(x}“w{;x '5“3?(*{}“{“&}? f
Axi? of Symmetry: | x-intercepts (if any): { %:} 2 -
X= - AN
y-initercept:{g <) F{r)= =~ (x+ 1) Z 49 i %
(o,8) - a
i X-inat $ } N
Domain: o g A
’ 07 TX T—2 8 Y B -
(ro® ; oo N B L Vv
; X T+ 24 -8 =0 a LY
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(X + 4 (x-27) =0 7 e

V

L= 7

¥
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Math 126 Ch 2 Notes Quadratics, Polynomials, and Rational Functions

For Examples 3 — 5, use quadratic functions to solve each problem.

3) An archer’s arrow follows a parabolic path. The height of the arrow, f(x), in feet, can be modeled by
flx)= —0.05%2 + 2x -+ 5 where x is the arrow’s horizontal distance in feet.

hard +o complete the squvare ... useﬂ—%&g\i\)
What is the(fnaximunp height of the arrow and how far from its release does this occur?
f(20)=-0-05(203% ¢+ 2 (20l ¥ 5
vertex e = 2.8 ma X he,'egh‘ﬁ‘: 15F+
ZEEER (-0 .05) (zo,25) at hor. disk of ZOUFT

e———

Find the horizontal distance the arrow travels before it hits the ground. (Round to the nearest foot.)

2,(»—5-05}

n=-2x 5

-0 -

(=47 B t -7,30

| Graph the function that models the
arrow’s parabolic path.

¥ ~int "L“(E}sg?)

Horizontal Distance (in feet)

4) Among all pairs of numbers whose difference is 10, find a pair whose product is as small as possible. WI__lat
is the minimum product? i

F0k) = Xyt ind min(vertex)
FUX) = x{x~10)

+(x) T x?2-10%

(X)) = (x2-0%*+r28)-25

i,//ji min produvet=~-251
mn ai*('S;”zéN) |
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5) You have 100 yards of fencing to enclose a rectangular region. Find the dimensions of the rectangle that
maxlrmze the enclosed area. Also, what is the maximum area?

i

'M”%”?;g”::sm} Ly =100-2 X
|  =E0-D

%m}:xwﬁfwm

_ = Find man
T) = X (50-x)
FIXY=-x2+ 50y

=-{xZ ~50xX+628) - -428
( ‘50:}

{)::_,{xwzgi)z"”%*{oié

¢

- = 25
X=25 =5, y=25 A=252
N
(25,2 2))
“rax area=06L5
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2.3 Notes: Graphs of Polynomial Functions

S
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() goes b o

0Odd Degreé with Posmve L.eac.lzir.lg Coéfﬁdieﬁf

J

dif€ . end

behavicoy

F

0dd Degree with Negative ILeading Coefficient

diff end ,
%:se;haviarf

Even Degree with Positive Leading Coefficient

l\/\
y

Lame €vd

e o vy oy

Even Degree with Negative Leading Coefficient

X

M

}

S5an e e i d =:

behavioy

e
-

K
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Example 1: Use the leading coefficient test to determine the end behavior of the graph of each function.

a) y :@tz(x - 1%(x+5)
vdddegire ¢

& £ x%gﬁai\%mﬁ@m

a & }{«-—.‘-‘e-‘aﬂ}'f\{ww&mm

& g

b) g(x) (=75 (x — 3)*(x +2)°

evers degieg

X%Laﬂbi\{“ﬂ“w

/7N
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Zeros of a functlon' A= w «§~ o 9+S s oiv‘han Multlpllclty of zero st

';S a__i ve, {- Ll r 3(

Bl L A :-..f:', ;:'fJ:: b m U i_.{— 5: ? i? L

_ For Examples 2 -3, find all zeros and their multlpllclty for each function,
2) fx)=x>+2x2—4x -8 h

‘0“{31~4?{K?3? ¢!
CTUXRTLIX 2K+ 27) oy (x +2)F i’;& 2 )

X=-7 3 A= 2
{myi+ 0{“ QM?

3)h@)=~4(x+5)(x—5ﬁ
v ¥
K= b x=
(2_ miﬁa’%"afwz
Myttt of 2 (000 on)

fbevnaes)

Contlnuous Functlons g T e
m D*'héc—ennaaime_d
; AT 3 Y‘ap :

b "’f ﬂ—un +r ac e Wfﬂ HrEting

i : ‘ 5 Note° all polynonnal functlons are contlnuousl

Intermedlate Value Theorem (IVT) g SRR R ]

If a' functlon f (x) R

“is continuious m the interval [a b] S

" "o “and f(a)and f(b) have opposite mgns, L

then there exists at least value c such that f (c) =0,
mu5§“ L*“_DS < X“G K% 1& -%wc §e+

o
..:;- )

5 S "-'-"'-3;;"'_,'::«—-{05' vw,ﬁ ve,VS' : - v »
n other words f01 a contmuous functlon f (x) with f (a) and_ f (b) havmg ’C’PPOSl szgns,thenthe fun ‘

- f (x) has at least one réal Zero on the intetval [a,b]. "

Exag’nple 4) Show that the continuous function g(x) = 3x3 — 10x + 9 has a real zero on the interval [—3, —2].

ﬁf?*"ﬁ}'”j:&{'ﬂﬂgﬂag«g} + 9
| =~472

gf;}(\) 1 4 cont + O 14 b&%w%m
9(7%) v g(-2Y. &y the VT
9X)T O at leas+ gnce 0N

<“35W2*>

9(-2)= 3 (-2)~t041)\
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b
s

A Graphing Polynomial Functions
How to find x-intercepts (if any): How to find the y-intercept: End Behavior: :
PLUG In O for y + | Plug in 0 for ¥ + | RS KDL 02,
Setve far K evaluate fﬁg?ﬁ’} /-»? {up ov: 5
(Factor ) ag X oo
(leét) at ende
Types of Symmetry for Polynomial Functions
about the y-axis about the origin no symmetry
(even functions) ' {(odd functions) (neither odd nor even)
v —T T f?
e i S I : -
Libtipsbet o TR ,3
Example 5) Graph the polynomial function and find the requested information: y = xt—2x2+1 i
¥y
x-intercepts (if any): | y-intercept: o ;
Y \ = T
i /:
End Behavior: . - f 1
I e 3 7
’ Symmetry, if any: ‘ ' < \\, o i >x
wloout Yl o nise i
0= (-0 - :
kS ; ' . ]
O = («,-( & U(i ® - ‘z}( X ot &}{ K - Q N M O PSS |
v
‘ , "z . .
G - {x ¢ ‘x} (x- O “
X e ‘1 X“:"E

both  mult y 2

i1y Wk : .
\‘3{}&};{\{;{% o ﬁ w o,
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2.4 Notes: Dividing Polynomials, Remainder and Factor Theorems

" Dividing Polynomials .. . 0o

Strategy #1: Long Division Dividing Polynomials ﬁf tuamath
This strategy is very similar to the method of using long division to divide numbers,

. 24 Tx +
Stepg. . . o ‘ Bx s,:);_ : 2
1. - Write the dividend and divisor in descending order. DMSD’/ Dividend
: s Ifneeded, use Os to represent terms of missing powers.
6x - 25 i5x2+7x+25

]
t.ong Division of Polynomiala off cama

2. Determine what monomial you should multiply the first term of the divisor
i to make it identical to the first term of the dividend.

s Hint: Write this monomial above its like term in the dividend. 3x-4 ~—Quotlent

Dlvislor
T 2x+ B ?‘ + 1% - 24 <~ Dividend

3 Distribute this monomial into the divisor. ;_’L’;ls_,’swzw
s Write this expression below the dividend, +fx 44
By ~—Remainder

4 Subtract alf terms from the dividend.

e 2 =24 465 =6 +——

s  Make sure to change all the signs before subtracting. vttt 0 vax t0xo1 T

5: Bring down one term from the dividend, if any have not already been subtracted from. -2 byt

. 2t -2t
6. Repeat steps #2 — 5 until there are no more terms to bring down, (“:””‘

B 6" +6x
7 The expression left over is the remainder. ::j_";

‘ *  Write the remainder over the divisor and add it to the quotient. 5

For Examples 1 —2: Divide by using long division. =~ }
1) Divide y = 3x* ~5x® + 4x —6 by x* —3x +5. | 25, 9

: %”"iw&/ - f’}f; 2L - : ]
5 s [ OxT vl - 2w T3 -
. . ER SN %Y%x;‘/wé‘x% ¢ U x ~{, L o ,5‘3{5%\

”—55’;{% ¢ &ix% o ”2*’:,:;{2

U —

U/ - o x™ v yy

- Py -
| Y H2e F=70

M%P‘Clz‘*i{&w - &
| Het a1

TG Lo g e
2) Divide: (x® +3x2-7)+ (x2 —x—2) B nolen~
® T

; v , lx
¥* - x “23 ?‘7{1’ 54% vOx 77 X z Mg“‘“’”‘“‘
'3 L7 7 | K A =g
_ \y
U +Zx =77
Yyt ke ©%¥

S —
—
—
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" Dividing Polynomials

| Strategy #2: Synthetic Division Dividing Polynomials ﬁ cyemath;

“This strategy can ONLY be used if the divisor is a binomial of degree 1.

Steps: Bx2+Tx+ 26 .
1. Write the dividend and divisor in descending order. Diuisofﬁ" -2 Dividend
o Ifneeded, use Os to represent terms of missing powers. :
6% - 25 ) 57 + Tx + 25
2. Write the zero of the divisor in front of the coefficients of the dividend,
e Be sure to use zeros as place holders for missing terms of the dividend! SYNTHETIC DIVISION
" Divide:
3 -
3. Bring down the leading coefficient of the dividend. X 2><2 ? )5<) 3
4. Multiply the zero by the number brought down, scommmrs =
o Place this value underneath the next coefficient of the divisor. ; x3-22-82-35 H
] J -8 -35
5. Subtract. \ l 1@5” 3? .
I 4 .
6. Repeat steps #2 — 5 until there are no more terms to bring down. mm!m:::ﬁ;ﬂi ;w7 ’Wg’fm
Y. EHRAT.
ANSWER> X2+ 3X+7 ¢

7. Use the row at the bottom to write your answer,
¢ The value farthest to the right is the remainder.
e Each term increases in powers of x as you move 1o the left.

For Examples 3- 4 Divide by using synthetic division.
3) Divide 2x3 + x* — 8x + 5by x + 3. 4) Divide f(x) by (x — 1) if f(x) = 4x® —3x + 7.

B A G B ‘ o -
'—‘j Jo-6 s -7 J i‘é s
- - o4y
A S A A TR Y 1
—~ b .
Jé}( %“‘7%“” “ »3{“3, u”(z“ QML{X éwi v ﬁ%

ket

T Tt _ Factor Theorem-of Polynomial Functions
If (x - c) isa factor of f (x)
e then f(x) + (x — ¢) has a remainder of zero (0).
o In other words, this quotient has no remainder).
o Also ¢ is a zero of f(x).
e Finally, f(c) = 0.

Example 5: Consider the polynomial function g(x) = x* — 4x3 — 18x? + cx — 15, where ¢ is an unknown
real number. If (x + 3) is a factor of this polynomial, what is the value of ¢? :

@ -4 -7 - =

|
- 21 -a [ MusE= s

. -7 % e (O
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. Remainder Theorem of Polynomial Functions: -

[ir f(x) s divided by (x ~ o),
P then the remainder of this quotient is the same value as f(c).

: (And this is why for factors of f(x), f(c) = 0.)
Example 6: Given f(x) = 3x® + 4x2 — 5x + 3, use the Remainder Theorem to find f(—4). Then use

Lo L Z
o m% - }G 7
i‘%ﬁ i 2. L /kx:m%iﬂagf%?

5x% - x -2 =0
(% *9(6;»«-2}:@

subs,:titution to verify your answer. ? Chede
: . | e :
U L H -5 2 j . .
L, 12 22 -les Pleu) = 300" e u-u)* -5 (-
— ; =1 0%
3 -% v2Z7 -0 | ;
| \/

N

10
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2.5 Notes: Zeros of Polynomial Functions

“Rational Root Theorem (also called the Rational Zero Theorem) o L nooil
Given a polynomial f(x) with integer coefficients.
o Let g be a factor of the leading coefficient of f(x).
e Let p be a factor of the constant term of f(x).
Then all rational roots (or zeros) of f(x) will be in the form %.

To list all possible rational zeros of f(x): Reminder: The number of zeros for any function of
¢ Consider all factors of g. £ (x) is the same as the degree of f(x). '

e Consider all factors of p.

e Listall possible values of P e This includes both real and imaginary zeros.
q

. Mak to include both positi d o Real zeros can include both rational and
ake sure to include both positive an rrational values.

negative values for each possible zero.
To find all real zeros of f(x).
e List all possible rational zeros by using g-.

e Use synthetic division to divide f(x) by some possible rational zeros.
o Each time that you get a remainder of zero, you have found a rational zero.

e When you have a remainder of zero, use that answer as you continue testing possible rational zeros.
e Once you get a quadratic as your answer, solve this by either factoring or using the quadratic formula.

Example 1) List all possible rational zeros of f(x) = 2x% + 7x? _S5x+6. Also, how many zero (real and
imaginary) should f(x) have in total? Cachores 6 £ G Y, A S2 By
Lo 2L

. ! r _....-?
b oforal 4 PO ol 7 ooz o Z 2z ot

. -
e . 2 T v 5%
( Qi - %; =z, b = /2’
Example 2) Find all zeros of h(x) = x® + 7x* + 15x + 9.

ch‘,«i‘@k SO £ h N i} { T ‘[é'”) @'i

ety .
T Lol - — A
— e L G- aq o
mgtim%? \42 v bx « A
\ (x v2%)Z

11
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Example 3) Find all zeros of y = x3 + x? — 5x — 2,
: v7 i

: jp%a..;?@i,@ e " - '

: 4 Az -3 C} mf—«g{:%ki‘\}

_ . e T T T

1 2 {7

- @j 3 V-5 -2 e

= »E; 7L 2 A= “\\%

. 4
U S S < Z, - Ef;?} {
: z )

CxF e 2 v =0

Example 4; Solve the equation for all values of x. x* — 14x% + 17x% — 56x + 52 = 0
pesmilblet Yoy toontiztyzgr

-3_3_‘%““/& 17 -5 4o
: - e B0

bt e T

S S L=

i
N
1

a

T

| 2

ﬁ-@, RN o - 22

| o “ Y

}{2 - l/f = C‘)(%’!Z-(X;x~2;}
Xzt 2

" Example 5. Whrite the third-degree polynomial function f(x) with real coefficients such that (1) = 16 and
- both —3 and { are zeros.

Fla) = ale w2 X e Xwemi)
_ ?(\,{} o (rez)(x?en)

SRR , <9
%;(7’“7 E 9«-( e o B ¢2)  al {_'?N’@
A N A D
\ia - Beo

.:_,52_’ - on 7 2()*:%?”%@(%%% v’%)

%
@G}c} =7y 0 x* v Zxil 12
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_ Descartes’ Rule of Signs

‘ '\nven a polynom1a1 f (x) the number of pos:twe real zeros is

Sither Descartes’ Rule of Signs
o The same as the number of sign changes between the terms +fﬁ 2x* - \3‘_&4- \4:2;,—- x—1
of f (x) 3 changes — 3 or 1 positive real solutions
OR
Less than the number of sign changes between the terms of 6 — 2yt - 3(m)? ()’ .
f(x) by a positive even integer. (=27 -2 fcs 32 4 3:3 . 4x(2 f)x N 1(-x)
N A

ALSO, if f(x) has only one sign change between its terms, then 2 changes ~ 2 or 0 negative real solutions
£ (x) has exactly ONE positive real zero. ﬂ“‘&*“'ﬂ%

Given a polynomial f(x), the number of negative real zeros is

either Who is Rene Descartes?
. 1596 — 1650
o Credited with developing

o The same as the number of sign changes between the terms : ,
the Cartesian coordinate

of f(—x) plane (coordinate graph)
Or o  Father of analytic geometry
e Less than the number of sign changes between the terms of ffp"“t‘its» eq“?“"’;s of
.t . unctions, efc...
f(—x) by a positive even integer. e Founder of Rationalism
e Famous argument: I think,
ALSO, if f(—x) has only one sign change between its therefore I am. “Cogito,

ergo sum.”

terms, then £(x) has exactly ONE negative real zeto.

Example 6) Given that f(x) = 3x7 — 2x° + x* — 7x* + x — 3. Determine the possible numbers of positive

and negative real zeros of f. - _ .
§ - o

I i §

posiue (8 et

-5?“«(@?\50 &‘\r\mv\u}ﬁ R Y

el 65 oy &2 of 574
{iiw ﬁ;,{?:,! o i

posiive. (ecl vool=

{

A_,,...»—-«—'"‘“‘—”"—'"_'—WM e e e et

. . “{ - T S
P = ()T L 20207 (04 (-x) H (=) - 5

- : >
- ?)X L zx e )(. ?X . }( _’.,.5

%‘U}Eﬁ“’? e mmg}ﬁ Z ng%

eithi- 2 or 7-7

cither 2 or O  wegoltve Jah ook

e s

I
e S

13
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2.6 Notes: Graphs of Rational Functions

* What is a removable discontinuity? %What is a non-removable (or infinite) discontinuity?

Y ’; R b
i : .
hole | e o JA
A mcont

T S IE S R S Lo e Discontinuities s s L
Removable Discontinuities: iroizs in %W"@% & <, 9
u=  Sl¥x 2 “ E
A W =
| '{{5” " ?3‘}( * (2‘") X E oo ety

. / b nwm{ o erern
7 ol @ (2 -=)

Non-Removable Discontinuities:

1) werid e Asymptotes (also called Infinite Discontinuities) it

2) _ywwni®  Discontinuities

Examples 1 —2; Identify the x-values for all discontinuities for each function and classify each as well

(ren!wveable or non«removeable" Hole, VA (infinite), Jump?) hole £) x= 4%
“ 1) | | - E{Za @?M?chOQGQ 2 fe = (x+2)( <5) Lnon cemovirble)
Eru) K= 2 VA & Komow ilﬁ niback Q{izawwﬂ
(pponp 7 remos) (nown removnbie)
k= ?
[Cyemnp o)

1= id {f VA e )
Wil o Y oo ) %
' e e T Domain of Rational Functions - S
Domam and Range must exclude all x-values of ) Z *A,x # » 2; x=c2f
discontinuities! Fetos

D:{x|x # x — value of holes and VA}

R:{yly # y — value of holes and HA} EEE TAETES
* For Examples 3 — 4, find the d main of each rational function, Les
) o - RO zeqoes or  denppn e TOT
x2425;7

O adh TEsl B,

of™ [ e mo)

14
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- '*Vérticai A.s.ymptotes (VA):
i

| A rational function has a VA at each x-value that is a zero on the
denominator, if that factor is not repeated on the numerator.

Form; x = number

Horizontal Asymptotes (HA): consider the degrees of the
numerator and denominatot.

¢ Ifthe degree is larger on the denominator, then there is a

HAat y=0. m” ' .

o Ifthe degree is the same on the numerator and . ,V
denominator, then there is a HA at y = the ratio of the ' ol 1 ";.ﬂam asymptote
leading coefficients. o FormEt

o Ifthe degree is larger on the numerator, then there is rno A
HA. b oo

? 2 3 4 56
Form: y = number.
Note: a function can cross a horizontal asymptote, although this X L

is rare.

Slant Asymptote: a rational function has a slant asymptote only
if the degree of the numerator is OR€ MOF€ than the degree of Y _).S.__LE__ Fnd. “c\l\-‘l%\ ant
the denominator. NPT Tote.

division (ignore the remainder).

e Note: arational function cannot have both a HA and a - —ﬂ}(w?,:
slant asymptote. ~2xxb -\l N
e A rational function can have both a VA and a slant ' _G{i -
asymptote. -
ymp A% _\ko
To find the equation of a slant asymptote: Use synthetic or long - (ax -1
~12. < Remamder

For # 5 — 7, find the equations of any asymptotes of each rational function.

x+3 8x+7+12x3 2x2-5x47
) o x2-9 ‘ ) 5x2~10x3 7 x-2
‘ =
(xe) Ry = T v VZx E‘J 1~%72
B x - %) .2 L - 2w) v oA
i, 7 2 ot Qf(
UAE x= 0, Rl
R x = % JRh T ox= 7
- N, \5\?‘ = U) = Y2 e .
= O Fo = HA = none

“‘ﬁ‘lﬁm‘rz L_{) tzyf—-i

15
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_ Special Points on Rational Functions

x-mtercepts (lf any) “The zeros of the numerator that do not | x.‘ \:.&- .----, o
repeat on the denominator.
Sample: y = e o
’ 2 1)(3“\2)
VA \w\t ok ’\—‘7’

y-intercept: the value of the function when x = 0.

. -h_'“\-‘—a ;(:-0 K'—"—?‘

. \3-\«'\' = N= 30 (04’2)(-'0'1)

Holes:
e The x-value is the zero of a factor that repeats on the
numerator and denominator.
e To find the y-value of a hole, reduce out the common
factor to write an equivalent expression. Evaluate this new
expression at the x-value of the hole.

(0-NLo4)

Example 8) Find the x-intercept(s), y-intercept, and hole (if any) of g(x) = x2+25_x4-|-6 :
y int. (Limzf%\) 2 L
o _42![,?) . ;.i} [NTa% of
hole: (- 2,14 T
’ { . 2 - M{) [ Ol
- Graphing Rational Funetions: - ..
Steps:

1. Factor the numerator and denominator, if possible.
2. Identify the equations of all asymptotes. Draw them as dotted lines.
3. Identify the coordinates of any holes. (Reminder...

as open circles.
4. Use an x — y table to plot at least one point on either side of each VA.

5. Sketch the curve to approach all asymptotes

used the reduced equivalent expression.) Graph these

Example 9) Graph the function h(x) =

VA vz 5D "2
HA (if any) 2. s
' ifany): ¢ = ) : :
: : Lo (x e B x-%)
D: exixt x%g yps MR S
o DB‘ o MITEY )
~y-int: {0, 0) T Z _ |,
x-int (if any): { o, o) 12
. ST R -V P
Hole (if any): novne V5
* Slant Asymptote (if any): non 2 2 E Syl Ll
!
End Behavior: R

Nio f RO Oy =7 D

y
E, A ¥,
S =
< y P X
=5 Y
k4 V i
16
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e

Example 10) Graph the function g (x) = zf:i and find the requested information. Pi
- . — | : i/
jUa %= 30 B ,:
HA (if Do = -
(if any) Y =0 (e X, “’i> o
Dig A p-in3 VA noie B T
Rizulyt o, % .2 SRR
y-int: (0, %) X Lf) T oxrd
x-int (if any): nown < S 4
Hole (if any): (1 >/
e y) ( . 2.\) % %52 ‘ﬁj{ v
Slant Asymptote (if any): none
End Behavior: tnes < =7 * == %{A) 20 2| -3
. x2+4 . . Y
Example 11) Graph the function y = —— and find the requested information.
VA: none -
ny ECRT R T
‘HA (if any): non e Lo U X
Q‘g nole @ w ~ <4 < 3
y-int: {20 v . s

x-int (if any): (-2, O)

Hole (if any): { 2, )
Slant Asymptote (if any): U=k 2.

End Behavior: ee= + - = 4 7 e

O % =7 mme g TT

17
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2.6 Day 2 and 2.7 Notes: Graphing Rational Functions; Polynomial and Rational

. Inequalities
Bl e T 2.6, continued:: Graphmg_Form of a Rational Function
Graphmg Form y =— k Steps:
1. Identify the equations of all asymptotes. Draw
L*V Aatx =h them as dotted lines.
*HA at .y — 2. Use an x — y table to plot at least one point on

Note: rational functions in this form do not have holes
br slant-asymptotes.

either side of each VA.
Sketch the curve to approach all asymptotes.

Example 1) Graph the function g(x) =

~— ~ 7l and ﬁnd the requested information.

- VA ¥ = -2 ,‘3, ¥
+ HA (if any): 4 =-1 I
: . ' . 7
Dz rlwd =24 y u}%%wma
TRIGyly Tty et
SRV
yint: (o, -(2) © 2 < > x
x-int (if any): i: G) e -7 s _ 3
Hole (if any): none
Slant Asymptote (if any): vwone L
End Behavior: v
‘ ) ' 4
- 2.7 Exploration: Consider f(x) = (x + 2)(x — 3). Inl 144
e For what intetval(s) of x is f(x) < 07 \ |
“2 4 % 23 o (-23) \ /
\ /
L \ /
o For what interval(s) of x f(x) > —47 -
(-o= 1) U (2,02) \ T

18
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Steps: - Sample: Solve =212 > ¢ ‘ .
/ 1. For polynomials, get a O on one side of the pler SOVe ™ =7 |
incquality. ' (x-s¥x+3)y —o—B—e> |
2. Find all values of x where there is a zero or a —_— 10 3 2 S g
discontinuity. r-L -
o In other words, find the zeros of the .S 3 ok x+2
numerator and denominator. X= 2y - :
3. Setup a table or number line with intervals . . Y 2.9) (5,00).
based on the values of x found in step 2. (-ooD (3,2 ( ‘&' — Tt )_ i
4. Test values of x within each interval to see if Tok xeoy  [hes xzo T {;3’ 3 o-syed |
they satisfy the inequality or not. {(-4-SM-#3) | (0-sN0¥Y) 3‘(_2372.)3
5. Use your table to find the interval(s) for the ('q:\':‘ 25 pg’:'v’ 20 | neymhueto :
solution. nes D) )] 3 i
=g (3D 5%

2) 2x*+x>15

-3 7z
2x* - '
cx-i% 70 (~oe -2 -2, %2 ) (", i,.g)::)
(2‘% F%)XK "‘%) ?Q %“'C%ie")%“h,“q brele w2 208 %"5‘5‘7@“ K‘:E.O
f“%; - % - 70 |-t vo | FmTO

(-

-2 V(% =)

3y a3 +xi<dx+4

J %

N4

xPEex*iyx-d 20
J2 v ~ul exl) £0
(o A)g~\)

(x + 72 x-2Yx «1) & ©

Woo = 2,

E_poj ‘2;_} ST Z.j

oG, 0 (w2 (2~ L

- pesde 2L | b w2 roeal X2
feo b x= =% G I setony i) AR
—_— Lo O ‘I‘

— e

~J

e J

X

19
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¢\ Examples 4 —5: Solve each inequality, and graph the solution set on the real number line.
x+1

| 922
4
AR A S -5 -2) 9 (-3 o2)
x+ T3 } {—:%;m)

{“ﬁ'@)“6) ;!f’ %1’%53

L3 FUAE 20 T p=ou tURF w2 O
KBV S o -(=) 7 9@ - 0 — 70
X 1A B ) it

wo Wy
Xz -8 X #3% |

5 (22 (x-2)<o0

v

~ See next page for optional additional practice for rational functions:
‘ 20
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LExtra optional practice with rational functions:

5% and find the requested information.

1) Graph the function g(x) = e

VA: X = & (X)) = A Le-6) . X v

HA (ifany): ¥ = | Y+ 5YK - ) ¥¥h A I

p: {x\x%-95] Jp o neg

CRENUE Rt

y-int: O o)

x-int (if any): (O, O}

Hole (ifany): (% :

Slant Asymptote (if any): \A AL '

End Behavior: 0y X -3 Yoo Qéﬁv’{} a4 4
)

Ln

| 2) Consider g(x) = 5;” Find the equations for all asymptotes and sketch the rational functiéa.
N A =% N o -9 A \ //j
. & /
FHA . woae ¥ w -1 T
' i
Aok Y= Ak ‘
< . i P> x
15 G 4
¥
A ]
/ :
A A
3) Consider g(x) = as well as the coordinates for all mterce s, e
L. (Xre 29
- {_, - X B CXx 2)
VA none R e [l zwwi ” gwm
. ¥ K + |
Rk 4= TS 3%
. - g
. L=z - -
T-wA D CLOY « UL 3 X
YWY L0, WD 7 g © '% = H
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