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3-2 Graphing Polynomial Functions
(Book 5.4 pg. 293-3006)

Objectives:

- [ can graph a polynomial function by hand and
using technology

- I can find end behavior of a polynomial function
- I can identify zeros, x-intercepts, and factors of a
polynomial function

- I can determine the multiplicity of a polynomial
function

End Behavior

Using a graphing calculator find the end behavior of the following functions. Where do
the ends go?

Function Domain Range End Behavior

~ L E ~
¥ f(x):xﬁ> (__ 00/00) [O/ 00) As x — 400, fx) —» 0Q . '\

ASL_:E?O’ i) — O9. ,r

_ _ A5X4+oo,f(x)aoo. 1
l(L. fix) = (00/00> [0/60) o M

foo = O (—oo)oo) [O/oo) Asx—s +oo, i) > O, T

Asx — —oo, flx) — oQ . 1
Eveon expPonents

Does it change if I have a negative coefficient? How?

l\\ecj afhve flips bath €nds down
Range - (-2, o/




End Behavior

Using a graphing calculator find the end behavior of the following functions. Where do
the ends go?

Range End Behavior

d f(x) =x (‘ >, oo) o, o0) Asx—+o0, 10— Q. T
Asx — —o0, f(X) = ~ o \L

) =x* (—-oc,OO) (-00, CO) As x — +o0, f(X)—roo.T
Asx — —oo, f(x) — = oo ‘lL

Asx — —oo0, f(x)!m‘\}/

0dd expdnents = ends oppPOSite

Does it change if I have a negative coefficient? How?

Flips 1+ upSide down

End Behavior Game!!!

4 x'

L.C. matches $he R\'jh*‘
(+/-) End

Even deqree = er\dS mac\‘ol».\
Ddd dejmﬁ= end$ opf%l%e




Zeros, x-intercepts, and factors

Find the factors of f(x)= pAAdR+3
()( + 3>(>< #1)

Now find the x-intercepts of f(x)=x"+4x+3
PO\f\ A=

(-3, O) (—||O)
Lastly find the zeros of f(x)= x> +4x+3

X= =3,

What is the same between the factors, x-intercepts, and zeros
of this function?

Multiplicity = N umber

The power of the factor determines the nature
of the intersection at the point x = a.

(This is referred to as the multiplicity.)
L£(0)=X

Straight intersection:
(x - af% The power of the zero is 1.
<) =x>

Tangent intersection :(lboun ce)
(x - a¥= The power of the zero is even.

Inflection intersection: (like a slide through) 3
(x - a)™ The power of the zero i )X

ﬁy\d reate-

Yhan |




@ Use a graphing calculator to graph the cubic functions f(x) = x°, f(x) = x*(x — 2), and
F(x) = x(x — 2)(x + 2). Then use the graph of each function to answer the questions in
the table.

Function = flx) =x*(x—2) f(x)=x(x —2)(x + 2)

How many distinct factors
does fix) have?

What are the graph's
x-intercepts?

Is the graph tangent to the
x-axis or does it cross the
x-axis at each x-intercept?

How many turning points
does the graph have?

How many global maximum
values? How many local?

How many global minimum
values? How many local?

Sign Chart 5 ee: 3 XA

J(x) =0x 4 2)(x - 3)

24voS - X= O 2 “'%

1
O)




Sign Chart Degree: 4 (.. = Ee |
() ==Ax—D(x-D(x+1D(x+2)
qevs: x= 4, L, Tl =2

-10

9 8 -7 6 -5

[pg. 208
6Graphing a Polynomial from factors

F) = —(x— )(x — D(x + x +2)
Identify the end behavior.
As x — 400, f(x) —
As x — —00, f(x) —

Identify the graphis x-intercepts, and then use the sign of £(x) on intervals determined by the x-intercepts
to find where the graph is above the x-axis and where it’s below the x-axis.

The x-intercepts are x = Jx= Lx=  Lx=

R R

5T 5 5 4 5 23 |17 3458783 X

IR

b &

Auedwo:
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a. flx)=-x'{x-4) \
3 (x-d) = e

Zeros: (?‘_l L_{Y

m“\'\‘((":?) + -
€@\l Pegee=9

2eres: ~3 2 4

D€°3r4'€‘- V5 FB‘I‘T

c. flxi=(x+3r(x-1y

b. f(f)=(1+3):(1_‘7-2)"(f‘4J 1
(x+3)" (x-2) (x-¢) \ /

mu l-('\'fh'cﬁ}p.fz ’ %/ "T &""‘6&“0

Ex. 8 Find the zeros, the multiplicity, end behavior and graph the following:

/|
L))d
nflechon

¥

R

pg. 305

Write a function in intercept form for the given graphs whose intercepts are

integers. Assume the constant factor of a is either 1 or -1.

=
T
/

-\

|V

R = () (415 (x -1

‘((x):(x+73)2( X =2 )‘




5. f@=(x-5)(x-4)(x+1)

Iy )}\)
:W\m\—h‘ohuhj | 1 )

Mu.(‘hPl\CA-hj exponent of facto -
L R
DQOJI’QQZ 3 ER - J//Y

r/-—f .
EV\ d B@ha\/ 1Qr !

(.E. l\m-\l/

\)qoo

\\m (x)= 09 7\

L&

@ F0=Qutx+2Ptx 2P

X* 0 9 4

T o 7
l 2 3
@5{’“2) (x+2) (x2)(x-2)(x-2)
S > LR
Dejrie: b LC=— EB\L \I/

Ef\d BQHO\\]\.QV N

limm £ (x)=-9° i}
X=> =20

-

im €(x) = —c0 J/
X>co

\J>




10. F)x-2)(x +4)

y K= 2 ) "L(
T 1
Z 2
X -\-0\'\0"0\4 ‘\’W\q-@\"

\//% Deg: 1
L.C.:. —

L.
@ f(x)=x(x-4)(x+3)




() wrise potgmomia
A

i X = -TZ, 3
o S 7 T|
<I 1 1 1 | | 1 1
Yongenf  \Swaight 2
ej?“ - B (X+Z) (x—5>
\2) -
v — [F(vf): - (x+2)2(x
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