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Outcomes elxdl g

Power and Radical Functions dyd=l Jlgudlg 89all Jlgs 2-1

1- Graph and analyze power functions.

2- Graph and analyze radical functions, and solve

radical equations.

Key Concept

Ledas g Ll 5 81 ) 9 Jifaii -1
Ledas g Ll 4y dad) ) gal Juilas -2

Monomial Functions all 4aaf Jisall

Let f be the power function f(x) = ax", where n is a positive integer

G294 maa 20 Cua ¢ f(x) = ax® Cuag 368 A f o a8l

n Even (3x9) 34s, a Positive crge dds

Domain Jall: (—co0,00)  Range ¢4l : [0,00)
Y 9 X (rugaall pa adalinl)
continuity: continuous for x € R

x € R dilaia ¢ Juaty
Yy ol saal) 1 laLt
Minimum g_<ll 4l ; (0, 0)

Decreasing 4<éliis; (—oo, 0)

x- and y-Intercept: 0

Symmetry : y-axis

Increasing ) «: (0, 00)
End behavior 4 hll & sludl;

lim f(x) = o and Jlti_)rglof(x) = o

X——00

n Even (r9) o4, a Negative cJlw due

y

Domain Jal) : (—o0,00) Range all: (-00, 0]

x- and y-Intercept: 0
Y IX Cnusaall pa adaladl)
continuity: continuous for x € R
X € [Rgis ilaia : Juaty
Symmetry : y-axis
Yol N psaal) 1 L
Maximum (52| 4a3l: (0, 0)

Decreasing 4<éliis ; (0, o)
Increasing 8 a: (<00, 0)

End behavior 2 k!l & slud):

lim f(x) = —oo0 and lim f(x) = —oo
X——00 X—00

Mr/Mohamed Taha
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n Odd $3,9 34s , a Positive g0 dde

VY

flx) = ax"

-
X

'

Domain and range ¢l § Jlaall : (—o0, 0 )

x- and y-Intercept: 0
Y 9 X Giosaall g palidl
continuity: continuous on (- 00, )
(- 00, 00) ‘_,AM s Jua)
Symmetry JBLE ; origin JueaY) A
Extrema ss<il) adll: none >5: ¥
Increasing 5 Jia: (- 0o, 00)

End behavior (& k!l &gl ;

lim f(x) = — o and chl_)lgf(x) —

X——00

n Odd ($38 d4¢, a negative CJlw dds

'
Domain and range ally Jaall; (—o0,00)

x- and y-Intercept: 0
Y 3 X Grusaall g pdalil)
continuity: continuous for x € R
xeR Ao ddaia: Juay)
Symmetry B : origin Juwa¥) A
Extrema ¢s<dl adll: none eV
decreasing 415 : (- 00, 00)

End behavior 2 k! sl

lim f(x) = o and lim f(x) = —o
X—>—00 X—00

® Graph and analyze each function. Describe
the domain, range, intercepts, end behavior,
continuity, and where the function is
increasing or decreasing.

1) f(x) = % %5

el g Jlaall gda g clgdla g Lty Al JS Jiages
o) 5l jibg ¢ Juat g Al & gludl g <l L g
Adjal) (el

X -3 -2 -1
F(x)

Mr/Mohamed Taha
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¥ Graph and analyze each function. Describe
the domain, range, intercepts, end behavior,
continuity, and where the function is
increasing or decreasing.

a. f(x) =3x72

--------------------------------------------------------------------------

2allg Jlaall sy ¢ Lglla g Tl Al S Jia g
o) 35 b ¢ Juay) g Al & gludl g < AL 9
AN (Bl

X -3 -2 -1
F(x)

O N

Mr/Mohamed Taha
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b. f(x) = x;

X 0 1 2 3 4 5 6
F(x)

Mr/Mohamed Taha 0566151988
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Key Concept Radical Functions 43l J) gl

Let f be the radical function f(x) = Y/x where n is a positive integer

2 90 fuasa 2o G e Apda A f ol G il

nEven (&9)ous nOdd $3y8 dus

Y [t = o5

Domain and range ¢ally Juall : [0, 00)
Domain and range ¢2ally Jall : (—00,00)
x- and y-Intercept: 0

Y 9 X (usaall adals
continuity: continuous on [0, o)

[0, 00) (2 dhuaia 1 Juai¥)

x- and y-Intercept: 0
y 9 X (rosaall adalis
continuity: continuous on (—o0, )
(—00,00) (& dlalia 1 Juaiy!
Symmetry JEL : origin JeY) dkis

Extrema ¢ s<ill adll : none>s ¥

Symmetry 5L : nonea g ¥
Extrema: absolute minimum at (0, 0)
(0, 0) is dilhal) 5 pal) daddl) ; 5 guall) aidl)
Increasing 3435 : (-0, 00)

End behavior 4 k!l &gl

Increasing 8 ¥ : (- 00, 00)
End behavior 2 k! sl

lim f(x) = — o and lim f(x) = o
lim f(.X') = ©0 X——00 X—>00
X—00

Mr/Mohamed Taha ‘ 0566151988
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a.f(x) = % V6x—8

X -3 -2 -1 0 1 2 3
F(x)

1

Mr/Mohamed Taha 0566151988




oo 2 Math Department Chapter 2

( Solve radical equations 4yd=dl w¥slaall J=> )

. Solve each equation AU el (e JS O e

a. x=+V2x—4+2

............................................................................................................................................................
............................................................................................................................................................
............................................................................................................................................................
............................................................................................................................................................
............................................................................................................................................................

Mr/Mohamed Taha 0566151988




74 Math Department Chapter 2
2%

d.2x =v100 —12x-2

------------------------------------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------------------------
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Outcomes eladl zlgs Polynomial Functions sgd=dl 8,38 Jlgl

1- Graph polynomial functions. Ll 3 gaad) 5,8 ) gal) Jdat -1
2- Model real-world data with polynomial functions. )9 ARy dsa gl Blad) (e i) Jiial =2
Agdad) 5 i<

Graphs of polynomial Functions 2s3adl 3 ;5 J) gall ALl Jadl)

Example Jts None examples < aill ¢e 4 A 4L

of | [ [ 1] [x oy | [ |1 [x

Polynomial functions are defined Graphs of polynomial functions do not have breaks,

and continuous for all real holes, gaps, or sharp corners.
numbers and have smooth, ) B gl Jual g8 Ao 3 ganl) B S ) gall Slal) Sl (g giag Y
rounded turns. Baa Ul g) ol <l gad

@A@J;\.\mfuj Badaa 3 gaaldl 3 S () gal)
Al g9 Al clyiatia Lgy g Alas Y
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= Determine whether each graph could BS Al ALy JiaS JS g ¢ (S 0B s g
Y A ALY cals 13y ¢ Y gl and caiS) ¢ agaad)
el il

show a polynomial function. Write yes or
no. If not, explain why not.

a) 87 b) yi
" P 12
A 1\ 8
74 N\
~=7To T X b
s N
|
l =4 |—p O] | 2 | 4x
8 l [
|
c) d)
AlY
—8 [—4 4 8x
- . >
I"
I
6 X |8
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. graph each function. AN JS ) g

a. glx) = —x*+1 b. f(x)= (x—2)5

Key Concept Leading Term Test For Polynomial End Behavior

3 gaat) 3 S Adjall 8 o) o gloall i 1) aad) LR

The end behavior of any non-constant 8 2g3n B S Ay (oY k) & gl Chuag ¢Sy
polynomial function f(x) = an X" + ...+ aix+ao Gkl gk f(x) = an X" + ...+ aix + ap ALb
can be described in one of the following BS ADall ) Aaally daaa g LaS AU & Y
four ways, as determined by the degree n of can W Ol aad) Jalea g 3 gaad)

the polynomial and its leading coefficient an.
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% P P

n Odd ($3,9 3¢, a, Positive 9o dds n Odd $3,9 34s, a, Negative cJlw dds
Jlcimf(x) = —oo and chim f(x) = limf(x) = —o and lim f(x) = —
—00 — 00 X— 00 X—00
j por y ._k.gf(x) = 00 ,_?_',‘,'M -l T y

\

o\l x x

y=flx) l
Sl ‘“L lim ) = —oc
n even (5x9) 34¢, an Positive g dus n Even (39 34, an Negative Cdlw sus
limf(x) = o and lim f(x) = o limf(x) = —oand lim f(x) = —o
X—0 xX—00 x>0 X—00
o =op 7 f = /
y=flx
x x
y=flx)
Jdmf = | s = e
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. Describe the end behavior of the Ala J Al Sl k) dglull g g
graph of each polynomial function using AN 7 pd) ¢ 3gaad) aladdiady 3 gaad) 5 s
limits. Explain your reasoning using the Lo 1) aad) LA aladdiuly

leading term test.

a. f(x) =3x*-5x2-1

| 34

(o]
xy

flx) = 3x%— 5x2—1 I:

b. g(x) = 4x°> — 8x3 + 20 c. h(x)= —2x%+ 11x* + 2x?
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Key Concept Zeros and Turning Points of Polynomial Functions

dgaad) 5 8C ) gall o) ) gal) Jaldi g ity

A polynomial function f of degree n > 1 has at most n distinct
real zeros and at most n — 1 turning points.

Addall JiaY) Gan o > 1 Ao e f agaad) B Alal) g gias

_ﬁ.\"ﬂ)’.’\ﬂg.\&Q\Jjﬁ\hmmn—lghjﬁﬁﬁigiﬁw\ ' * T ¥y
o - —— --—¢-—4
Example  Let f(x) = 3x% — 10x* — 15x2. Then f has at ot ; 40 '
Jls most 6 distinct real zeros and at most 5 turning 11 |
-~
points. The graph of f suggests that the |—4 = ax
function has 3 real zeros and 3 turning points. - I 40
 —  ——

o ‘ H) = 3x® — 10x* — 1547
fﬂ\.ﬁmlaf(x)z3x6—10x4—15x20\u'4ﬂ loon e ot et ot .

Liai5 5 Y o ddlida 488a sl 6 (Ao (g giad
J'JSY\Q,J& g

gl 3 o g giad A o £ Adall Sl Jfail) puda gy
LOlg blii 3 g Aida

= State the number of possible real zeros Al ) 5 ) Jaldi g Altinal) 88al) Jliual) 23 83 ¢
and turning points of f(x) . Then determine ) Jaadll Gk (o Addall i) aan 2 a1 ¢ f(x)
all of the real zeros by factoring. Jal s

a. f(x) =x3 —5x%+ 6x

~
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. State the number of possible real zeros JSI )9l Jali g AdiSaal) A88al) Jliual) 20 S ¢

and turning points of f(x). Then determine ¢ daladl) Bk (o 4idal) Jhal) uan 3a a3 ¢ Al
Jalgad)

all of the real zero by factoring.

A /42 ! ! | R R ' f
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Key Concept

Repeated Zeros of Polynomial Functions 3g3al 3 i€ J) gall 3 Sall i)

If (x = c)™ is the highest power of (x — c¢) that

is a factor of polynomial function f, then c is

a zero of multiplicity m of m, where mis a

natural number.

¢ |If a zero c has odd multiplicity, then the
graph of f crosses the x-axis at x = c and
the value of f(x) changes signs at x = c.

¢ If a zero c has even multiplicity, then the
graph of f is tangent to the x-axis at x = ¢
and the value of f(x) does not change

signs at x =c.

25 AN (x-€) (b Al Aad S (x — )™ O ey

f o 5am 1uuSa ke ¢ 13) ¢ f agand) b s AalBlale

L fase m 0sSs G

Ajall Alad) Jhaill Gl g2 B ) ST Al ¢ Jlka 325 1Y) o
f(x) 4 ysag x=c & x AN gaal) adad, f
L X = ¢ s 3 Lay)

(! Qe Ol ¢ a9 ST Al ¢ ha a2y ) e
YJx:c.\bxgﬁ‘\ﬂJJMﬂhLquﬂuﬂ
X = C die 3 LaYIf(x) dad s

. For each function, (a) apply the leading-
term test, (b) determine the zeros and state
the multiplicity of any repeated zeros, (c)
find a few additional points, and then (d)
graph the function.

a. f(x)= -2x(x—-4)3x—-1)3

Mr/Mohamed Taha
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U2 3 (c) ¢ BuSa sl gl IS <3 Jial) aaa
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b. f(x)=x2x+3)(x—1)>?

¥ Find a polynomial function of degree n s gsxin da Al Cpa dgaad) B S ANNS A g
with only the following real zeros. More Adla) (e SIS a8 ¢ JaBd AU A8 EA)) i)

than one answer is possible.
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= Determine whether the degree n of the Sl JSd 3 gand) B s Adlal) A Aa o Ja 2 ¢
poly nomial for each graph is even or odd @, Wb i) ) Jalaa Ja g 433 8 ol a2 g Al
and wheter its leading coefficient a,, is Ll ai Lasa

positive or negative.

)

el

y
W\ * . :
/

x¥

-
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Outcomes plxill Ilss  The reminder and factor Theorems  JelaJly 3WJILoylas  2-3

1- Divide polynomials using long division and 4 ghal) dandl) aladiady 3gand) 5 58 ) gal) dand -1
synthetic division. Ao ) dacdl
2- Use the reminder and factor theorems. (Jaladl g ALl A S aladia -2
= Factor 6x3 — 25x% + 18x + 9 completely o) sl 643 — 2542 + 18x 4+ 9 dh &
using long division if (x-3) is a factor. (x=3) O3 A ghaal) dandl) aladiuly Jaf gl
Sals

= Factor each polynomial completely dalad) aladidy Jalslly 3 gaad) 5 i s s g o
using the given factor and long division. Al hal) dacdl) g aral)

a. (8x3 —18x% + 21x — 20) +~ (2x — 3)

Mr/Mohamed Taha 0566151988
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b. x3—7x>+4x—-12:x+6

Synthetic division 4uwSH! dowd!

a. (6x*+11x3 —15x* —12x+7) +(3x+1)

Mr/Mohamed Taha 0566151988




ok

oo 2 Math Department Chapter 2

c. (10x3—13x2+5x—14) + (2x—3)

d (2x*—-5x2+5x—-2) =+ (x+2)

Key Concept Reminder Theorem é‘-)-“ 4 ki
If a polynomial f(x) is divided by x — ¢, the X — ¢ (& 4a guia f(x) 393ad) S AB)al) cuils 1)
reminder is r = f(c). . r=f(c) s A o

f)=(x=c)xqx) +r

Key Concept Factor Theorem Jalall 4y ki
A polynomial f(x) has a factor (x — ) if (b had (x — ) Jaladifi(x) 2g2ad) 8 a8 Adall ¢y oS
and only if f (c)=0. f(c) =0 Y

Mr/Mohamed Taha e 0566151988
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. Use the factor theorem to determine el il 1) La il Jalad) 4 B3 aadies) g
if the binomials given are factors of f(x).  a¥iwl f(x) - Jalge 20 daud gall (paal) il
Use the binomials that are factors to () 2 Adlaal) dapal) LUK cppaad) Gl st
write a factors form of f(x).

a. f(x)=3x3—x%—-22x+24;(x—2),(x+5)

c. f(x)=2x3—-x*-41x-20, (x+4),(x—5)

Mr/Mohamed Taha 0566151988
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w FOOTBALL The number of tickets sold during i ga s daall 80NN 30 AT Sy o)l 5,5 g

the Northside High School football season can aladiuly addl) 3 <
be modeled by t(x) = x3 —12x% +48x + 74
t(x) = x3 — 12x% + 48x + 74, Ay i) ¢ gl 3 (A g al) 28 90 x O S

where x is the number of games played. Use e AN B jal) DA el 813 dae sl ALY

the Remainder Theorem to find the number of Al B S an gay
tickets sold during the twelfth game of the
Northside High Scholl football season.

x Find the value of k so that each e Al e Ul g s Guaa k> e
remainder is zero.

X3 —kx’+2x—4
x—2

x+1
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Outcomes kil lgs  Zeros of Polynomial Functions 59l 8,68 Jlgll jlasl  2-4

1- Find real zeros of polynomial functions. Agaal) 38 ) gall Adatl) i) Al -1
2- Find complex zeros of polynomial functions. A gaal) B iS ) gall 4 ) Jlhal) slag) -2
1 Real zeros Recall that a polynomial o dgand) B S Aal) o &Y Aol lasedl 1
function of degree n can have at most n M) (o o il @) (Say A )
real zeros. These real Zeros are either A ABSa) Y 0 G685 ) (Sayy Aidal)

rational or irrational. Al £ gl

Rational Zeros 4xwdll jliaY) Irrational zeros 4wedl) & jliSY)
F(x) = 3x* + 7x — 6 or f(x) = (x + 3)(3x-2) G(x) = x%5 or g(x) = (x + V/5)(x - V/5)
These are two rational zeros, -3 or g There are two irrational zeros, i\/g.
F(x) = 3x* + 7x - 6 or f(x) = (x + 3)(3x-2) G(x) = x%5 or g(x) = (x + V/5)(x - V/5)
3 or 2. ot ) ua 225 V5 Gl 2 )b 2

. List all possible rational zeros of each & « 44 JI Alaiaal) dppall) Jlhia¥) gan S3) g5
function. Then determine which, if any, a9 O ¢ I lal Lgda L) daa
are zeros.

1. f(x)=3x*-18x3+2x-21
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2. f(x)= x3+5x% —4x—2

------------------------------------------------------------------------------------------------------------------------------------------------------------

Mr/Mohamed Taha 0566151988




o

& 52 Math Department Chapter 2

One way to narrow the search for real zeros is to
determine an interval within which all real zeros of a
function are locates. A real number a is a lower bound }
for the real zeros of f if f(x) # 0 for x < a, similarly, b A
is an upper bound for the real zeros of f if f(x) # O for ° . VA
x > b.
A Bl paad A g LBdal) i) ¢ Gyl Gaudail 48, jh A4
Lol g g Ridal) sl ANal AEESY i) o) ga a3 ol
x < a A fx)=0 <uils 1) f ) wﬂ‘ il LfM‘ The real zeros of f are
<ails 1) f;'u\m PR INRREWA T g_‘_gd\ Ladll g b ¢ Jiallyy in the interval la, bl.
x>b QW f(x)£0

o+
>

Key Concept Upper and Lower Bound Tests. ¢_rally aliall (piadl) &) s

Let f be a polynomial function of degree n > o > 1 4340 e 3gaal) 58S Al f o Al
1, real coefficients, and a positive leading Ua Al ¢ G g Gl Al Jalaa g g s CBLalaa
coefficient. Suppose f(x) is divided by x — ¢ A€ Al dandl) aladiuly x — ¢ o Aland i f(x) O
using synthetic division. St dandlly jhaa Al dase JSgc <O o
e If ¢ < 0 and every number in the last line of 4 (A ¢ O ¢ caga €9 ¢ Gl & (B LEY)
the division is alternately nonnegative and £ AN 488 il (5 pua
nonpositive, then c is a lower bound for the 8 dandly shu AV Bax JSyc >0 G e
real zeros of f. Al 488 Jaadl alie dad A ¢ O ¢ il
¢ If c = 0 and every number in the last line f
of the division is nonnegative, then cis an
upper bound for the real zeros of f.
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= determine an interval in which all real 488a i) aran Wb aa 6 o)) o 388 daa oo
zeros of h(x) = 2x* — 11x3 + 2x2 — 44x —  h(x) = 2x* — 11x3 + 2x% — 44x — 24 DA
24 must lie. radind) (el & LA aladiuly dN w7 ) ¢
Explain your reasoning using the upper and Abdal Uil JS a2 & ¢ g ally
lower bound tests. Then find all the real

zeros.

h(x) = 2x* — 11x3 + 2x? — 44x — 24

L

Key Concept Descartes’ Rules of Signs < JLa3 & 0 3acld
If f(x) = an1 X" +........ +aix+agisa 35S AN f(X) = @ng X" # e + a1X + ap <ils 1)
polynomial function with real coefficients, OB ¢ Aiia dlalaa ) 3 gaal)
then 3 (5 g F A La gal) LB EaY) LY 320 @
¢ The number of positive real zero of f is OMiay 33l 138 e siual g fi(x) AdIall B LYY i s
equal to the number of variations in sign of P X BEE
f(x) or less than that number by some even 2 (g gl £ AN AdLud) Aidal) i) 3o o
number and ) 1 e heal gl F(-x) AIAll 3 LAY) <l s
e The number of negative real zeros of f is S (2] 2 )aey

the same as the number of variations in
sign of f(-x) or less than that number by
some even humber.
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= Describe the possible real zeros of 3 Lisaal) 48dal) aY) iy e

a. f(x)= —11x*+20x3 +3x> —x+ 18

------------------------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------------------------
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Rational Functions duwddl Jigdl

1- Analyze and graph rational functions.

2- Solve rational equations.

1 Rational Functions

A rational function f(x) is the quotient

of two polynomial functions a(x) and
b(x), where b s nonzero

a(x)
fx) = m,b(x) =0

Ll et g Al J) gal) Julasi -1
_w\ Y aleal) da 22

Gt diend! -1
ORI dand gl (5 gledd () Adl) A1l
st ¥ b o ¢ b(x) 9 a(x) gl Ss
Joka

a(x)

f(x) = m»b(x) + 0

Key Concept

Words
sl
OlSIL

Example
Jle

The line x = c is a vertical
asymptote of the graph of f if
lim f(x) = o or

X—C™

lim f(x) = to0

X—C

S ol ) QS b3 gA X=c
LS 13 f Adlall bl
or lim f(x) = +o
X—C
lim f(x) =+o0

X—C

g aens

5
=

Vertical and Horizontal Asymptotes &%) 5 4w ) jlasl) Ja ghad

The line y = cis a horizontal
asymptote of the graph of if
lim f(x) = © or

X—00
lim f(x) =
Words xXo—%
E"“l.o.éjﬂ Ayl ‘”,.al,,d\ Jufiaill gﬁi G\ i e Y=¢
e s 13 f
lim f(x) = © or
X—00
lim f(x) =
X——00
\'
T
Example :’m?:::
Jle y=6

Mr/Mohamed Taha
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. Find the domain of each function and G Ja ghad Y alaa g 418 IS Jlaa 32 ¢
the equations of the vertical or 3 ) ¢ AB8Y) o) Al LY

horizontal asymptotes if any.

x+4
X)) =
=222
Key Concept Graphs of Rational Functions  dusill J1 gall Al cidUiail)

If the rational function given by

a(x)  apx"+a, (x"'+.+a;x +a
b(x)  bp,x™+ b,,_1x™1+.. +byx + b,

f&x) =

Where b(x) # 0 and a(x) and b(x) have no common factors other than +1, then graph of f
has the following characteristics.

Vertical Asymptotes Vertical asymptotes may occur at the real zeros of b(x).

Horizontal Asymptote The graph has either one or no horizontal asymptotes as determined
by comparing the degree n of a(x) to the degree m of b(x).

e If n < m, the horizontal asymptote isy=0.

e If n=m, the horizontal asymptoteis y = Z—".

m

e If n > m, there is no horizontal asymptote.
Intercepts The x-intercepts, if any, occur at the real zeros of a(x). The y-intercept, if it exist,

is the value of f when x = 0.
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lbadanall (88 g Lppall) A A F cuils 13

a(x)  apx™+a, 1x"'+..+ax +ag

f) = 5% = boam ¥ b, ™ 1+..+byx + by

cailadll Al fAlAll ) JEal 13) ¢« +1 8 AS i Jalge W@ ud b(x) 5 a(x) 3 b(x) # 0 &) S

-

Al
b(x) Haleall 88l ol die Ll ) G Ja ghad uaad 98 Ll ) ) Lo glad
5o LS B i bl o ggiag Y gl aalg B8 i el o ) el g giag 0 88Y) o ) Jaghad
b(x) o m Al a(x) (e n Aa Al iy daaa

y=0 &Y QN bl (< S 1Y) 0

_y=l‘:—;gié‘s\c,a)mshsggé‘n=mmts\sg .

(8 G bl 3 gy Md oy > g S 1Y) e
bl (58 ¢ a(x) Aateall 88N ELY) dis ¢ Gaag () ¢ X Y ) gaal) ae adalil) Jalhi Ak adall) alhs

. x=0 adie F ANl dad g8 ¢ a2 o)) ¢ y (uil ) Jaall ga

To graph a rational function, simplify f, if possible, and then follow these steps.
Lol ghadd) o2 2 Al ¢ Sal ) ¢ f Jaea ¢ Ll Lo AN S
Find the domain.
Jlaadl 22
Find and sketch the asymptotes, if any.
2325 O ¢ Ll g ) Jaghd Jlaa 2
Find and plot the x-intercepts and y-intercept, if any.
dag o e LG-‘“JUYQ;‘-";J-“ J5aal) aa adaldil) Jaliig x A8Y) ) gaal) aa adaldil) Jaldi
Find and plot at least one point in the test intervals determined by any x-
intercepts and vertical asymptotes.
bishi g x 88Y) ) gaall ae adalil Jalhi oly Sasaadl JLSAY) i 3 e JBY) o Baa) g Akl aa
Al 9 Al ) L
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w For each function, determine any vertical ¢ abl&ill Jaliig co &5 haghad gf aaa ¢ A3 JS B o¢

and horizontal asymptotes and intercepts. Ledlae 83 Ll ADal) Jia &
Then graph the function, and state its
domain.
x) =
9(x) x+3
x*—7x+10
k(x) = 3
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x
xZ+x—2

h(x) =

¥ For each function, determine any vertical
and horizontal asymptotes and intercepts.

Then graph the function and state its domain.

x2 -4

h(x) =573
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& % i P
) 3x2 -3
xX) = ———
f x2 -9
Key Concept Oblique Asymptotes  4liLall i i) 1 ghd

If f is the rational function given by
a(x) apx"+a, x4+ +tax + ag Example Jtw
f) = 5 = boam ¥ b, x™ 1. ¥byx + by
Where b(x) has a degree greater than 0 and a(x) and b(x) have

no common factors other than 1, then the graph of f has an
oblique asymptote if n = m +1. The function for the oblique
asymptote is the quotient polynomial g(x) resulting from the
division of a(x) by b(x).

a(x) r(x)
f(x) = b0 CI(’O"‘@

Function for oblique asymptote
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Cilplarall 18 g duceal) A1) A f LS 1)
a(x) ax"+a, x" 1+ .+a;x+ a
foo = b = bpx™ + b,,_x™ 1+ +hyx + by
Orfilalaall 48 jidia Jalge 1255 ¥ a(x) 9 s (e ST da g b(x) O &us
Cuilg 1) d.al.ac,ul.h.h;gic Qg\g.\;gf‘\l\dﬂ@\*l\ Sl 1) ¢ 1 b(x)
3 gand) il S dand il A Jilal) il Bl Ao (4S5 e n=m 41 e
. b(x) A=a(x) damd e FEY q(x)

a(x) r(x)
X)) = —==qx) + 7=
IO =569 b
l—Y—}
Jilal) o E) Jad A1
= Determine any asymptotes and intercepts Al adalinl) Tl g 65 haghad (o) daa ¢
3
for f(x) = Then graph the function, f(x) = 2x
x2+x—12
and state. Ll 83 g Lily Jha Al
| TTTTT T T Tl eerereerereressosssemsosesesemsesesessossssssssssesssessessssssssosssssasesssses
} ..........................................................................................
T T T T T T T T T T T s smssssssmsssssssmsssssmsssssssnss
|
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When the numerator and denominator of a rational

function have common factors, the graph of the function
has removable discontinuities called holes, at the zeros of
the common factors. Be sure to indicated these points of

discontinuity when you graph the function.

WV
foo = F— D& D) 0
x=a)(x—c)
Divide out the common factor in the numerator and hole at
denominator. The zero of x -a is a.  Sd
il ¢ ¢80 A8 jidia Cidlalaa Lgalia g Apseadl) ANNAY Jacad (S5 Lanic
4 jhal) gl gl die il gad pand gl ) (S Jlualll Tl AJall L) : A
. ) ) o J 0 x
Sy 2 685 Ladie 03a JuadiV) Jalhi zrada 53 (e 28U ¢ AS jidial) JS) gall | a
Ll
(x=a)(x—b)
f(x) =
(x—aj(x —c)

ELN 058 (Ao daudlly Al g Jasd) B & jidiall Jalad) patdl
.a 9 ax d goial
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= Determine any vertical and horizontal Lol g <) gl g 4880 g Ayl y Ui Jaghad (of daa ¢
asymptotes, holes, and intercepts for h(x). Lol S Ll Adlal) Jia oS ¢ ddall adaldal)
Then graph the function, and state its
domain.
2
x“—4
h(x) =
() x2—-2x—8
‘ 3
Solve a Rational Equation duwdl OYslaadl J=>
= Solve each equation. Al eV alaal) (pe Addlaa JS Ja g
9x 6
a =
x—2
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-----------------------------------------------------------------------------------------------------------------------------------------------------------

2x 3 27
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R : :

w use your knowledge of asymptotes and 8 sSial) Jaldil) g o L) Ja ghady U8 jra addiie) g¢

the provided points to express the function il Jial JS (8 daud gal) Al (8 ]

represented by each graph.
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Outcomes elxdl @lgs  Nonlinear Inequalities ddasdl a6 wlolaedl  2-6

1- Solve polynomial inequalities. A gaal) 3 A8 cilyildall Ja -1
2- Solve rational inequalities. Aoad) cliliall Ja -2
. Solve each inequality A cliltal) e JS Ja g

1. x2—-6x—-30 > -3

:y
o T4
|

.

f(x)=x2- &- x, ..................................................................................
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4. 2x3 +7x* —12x—45 >0

............................................................................................................................................................
............................................................................................................................................................
............................................................................................................................................................
............................................................................................................................................................

Polynomial Inequalities With Unusual Solution sets

Lole e Jo ole gaze lgd 21 3guedl B35S Sl

= Solve each inequality. AUl Utal) (e JS Ja
1. x24+5x+8 <0 2. x2—-10x+25 >0
3. x24+2x+5 >0 4, x> -2x—-15<-16
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5 x2+5x+8 >0 6. x2—10x+25 <0
7. x>+2x+5 <0 8. x*-2x-15 >—16

Solve a Rational Inequality 4uwd dilin J=>

. Solve each inequality. Ailta JS Oa o
x—3 >3
x+4
2x+1
xX—6
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------------------------------------------------------------------------------------------------------------------------------------------------------------

xX+6

3 <1
)

x—5
............................................................................................................................................................
............................................................................................................................................................
............................................................................................................................................................
............................................................................................................................................................
............................................................................................................................................................
............................................................................................................................................................
............................................................................................................................................................

4 2
4 >0
x—6 x+1
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