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Notes 3.9 — End Behavior

Warmup - Find all the roots.

1. f(x) =2x® +3x2 —39x — 20 root =4
gl § =59
) $ 44 20
2 M 5 0
2X2+Mx+5

(2x +1 )(x +5 )

Multiply each pair of polynomials.

3. (x+5)? = (x+53(>£+'53

¥ 45x+5x 3 25

We+Dx +25

5. (x=3)(x*+3x+9)

| - |

Xl 3% =
X | %2 |3x2| A%
-3 [=3x3| =Ix|-27 |

(x+23
2. f(x) =x*—4x3+8x—32 factor:(x —4)
41t - 0 8 -32
4 0 0 32
s 11 0 0 ¢ 0
oI
I =2 4 O
K2 _2x+4

X= =(-2) N 2O -4 (D(H)
20
x=2t{T2 . 2 £2U3

=== 2" "2
F—Zﬁh\t@?\
4. (x+V3)(x-v3)
x% -3+ x{3 - 3

6. (a + b)(a? — ab + b?)

\o?+b3

02X -alo b
i 1 %>&§4
b |lap |-a?| b




Investigation

Order each function from Greatest (at the top) to Least (at the bottom) on the provided graph when:
X = —00 x =10 X = o0
Some sample equations are on the graph already.

Functions:
flx)y=2* p(x)=x3+x*-4 gix)=x*-20
h(x) =x°—4x?+1 k(x) =x+ 30 m(x) =x*-1
rix)=x° n(x) = G)x q(x) = x5
P2 |
h(><3=(z> Flxy=2"
X - —» b x=0 X - oo
qlxy= ¥ : <
M(XB-‘- )(h\_\ K()()‘X*‘bo i
y=x* W
(xX)= X
6(¥X= X‘l*ZO % &
FCx)= X
()= KO- dx >+
M(K): XL}—’
// g()d:z: D)= x Dy 24
( nix)=3 () o 2
\ = s - 6\ X)“ X “20
\ h&)=x>-4C3+| K()(\=X+5O
6= 2" R h (0 = (4

K(x)=x+20

P(,()" X5+x2_,._\,
y=x*

((x) = X
hGO =X ° =ty 4|

-

A= x%-20



What do you notice? Any similarities in each quadrant?

odd dﬁfgve.c/ axe (N c% uadeont T £ 10
oo Sopaeiigire, i

the (pnstant 6+ Hhe ond OF & prlgmeraal s e
Write a general rule to help you remember what each time of graph does. g’ \ V'\*'ETCQ_Pt

dd degrer gpes in oppesite Aurections
even Aooyer gpes n Hn Same divecrion-

Use what you learned to determine the end behavior of each function.

a. f(x)=3+2x b. flx)=x*-16
Function type: (Ll .04V Function type: qu_&r* 1O
End behavior as x —» —oo: dD'\A)V\ End behavior as x = —oo: (A,10
End behavior as x — oo: M,P End behavior as x — oo: (A/P
C. Fix)=3% d. fl%)=x>+2x* - x+5
Function type: o \CPWV\'HM Function type: c U b\ C
End behavior as x = —c0: Qppvoac htS  End behavior as x - —oo: dU‘\/\W\
X-ax\S
End behavior as x = oo: | ) P End behavior as x — oo: M’P
e. f(x)=-2x3+2x2-x+5 f. f(x) = log, x
Function type: G/u,bl C Function type: [ SU \ ‘H‘\.V\/\,
End behavior as x —» —oo: U..p End behavior as x —» —o0: A cannot

—7 - OQ

End behavior as x — o: dﬁ\!\)(\ End behavior as x — co: up, S\M\VX
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Function type: C/u)o\ C

End behavior as x — —oo: d@/U A

End behavior as x = oo: u_,P

What happens if the leading coefficient is negative?

i g 1 Fiidion

&

o x- axis

Does this change your rule you wrote earlier?

You mrust Pauy attenhione 1 whih w%ur s

Vocabulary

Function type: Wﬂh C

End behavior as x - —oo: dD\OV\

End behavior as x — oo: d&/\)\f\

[Cs @eh ceblected ovor

Word

Meaning/Notation

Example

End Behavior
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