Section 4.3 M

Objectives

Identify polynomial functions.

Sketch graphs of power functions.

Determine the end behavior of polynomials from the leading term property.

Given the graph of a polynomial, determine the possible degree of the polynomial, the
constant coefficient, and sign of the leading coefficient.

Determine the intercepts of the graph of a polynomial function.

Given a polynomial function in factored form, determine-the zeros and their
multiplicities.

Sketch the graph of a polynomial function.

Determine a possible equation of a polynomial function given its graph.

Preliminaries
A polynomial function is a function of the form:

flx) = O\f\xn“‘ +0'1.Xl+afx+q0

where ay, ay, ay, ..., a, are real numbers and n is a non-negative integer.

The degree of the polynomial is N . I"[ a, 7 0.

o, Qy,ay, -, ay arecalledthe  Ccoefficieats
a, is called the (eﬁd:ﬁj, cof ‘Hﬁ (T

Qn

7
x™ is called the [90"1?25, fernn )
ay is called the (on'j-(-w--% (o€ ‘llifi(.'f'.v"' (; -ij(rrfp-/->

The domain of every polynomial function is ("‘"“f/ @)
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Warm-up iy
1. Determine the transformations that are performed on a base function and sketch a
graph of the given function.

(A) a(x)=—-x%+5

B) c(x)=@x—-4)3-1

Class Notes and Examples

4.3.1 Determine whether each of the following represents a polynomial function. If the
function is a polynomial, state the degree and leading coefficient. If the function is not a
polynomial, explain why.

(A) P(x) =4x?—-3x"L

Nafl' o~ FO%OME'&

(B) Q(x) =vV5x*—4x3+6

\/P; P ST Po(;nom‘.r»l_. ff i3 J‘“'fi 4 ”W"\LW'.

j:{',( g'prfce s Y ard 271_; (f’w’,? (”#‘_h{j W t,-;'?‘

2_get Yy A L
(C) R(x)=l+_2"?§x_ - __}fx + =X ¢+

Id

/‘Q(‘(-r"-‘(' A'A{'!J-"/' L{“) r" |*I i) "(2} [ PO(V.VJHV"'\-""{

I‘lj "‘egf({€ J. 4 Gl"‘}' ‘(.1’5 [{OJJ? coef#:;«-_i t~$
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B How can you determine the end behavior of a polynomial function of the form
f) =anx™+ a1 X" P+ a,_x" 2+ o+ ayx +ay ?

LL o~
B;, ¢ le df} w_J

lfrm, )éu ncll',-

Aot o Je o€ A 3 Crtn or odol
._/LL#LL{' ‘HA.( fc‘\"? (OF‘;AT,'?"_ {, Ct__/

Sketch the four possible end behaviors for a polynomial function below.

Even degree e. = x* Odd degree .6 = %3
Positive leading coefficient ; } Positive leading coefficient ; ;
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4.3.3  Consider the following graphs of polynomial functions. Determine whether the leading
coefficient is positive'or negative and whether the degree is even or odd.

(A)

TLQ J?(f‘(? % Cvith,

The (H\D{'\;} cactficret 2 /f?ds.é‘;»-f

(B)

The gl{’iv-fb(é’. s odf

TL-Q. {(“‘J;" 9 (ot "Lf 16enT 3
/ "‘\?oc_
/I Tl

E Does every polynomial function have a y-intercept? How do you find it?

Nes (et x=o0.

. : I { ’ -
T}—( “ "'J'.n‘lf( (_._fr.'; 5 »;fi + e Cow5}41l _}\({n‘-

/
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B How do you find the zeros of a polynomial function?
Fadder | (a;r;.' b Lf ;ﬂqﬂ? )
,-[-o»( 'L’ o e 3""" s Wo-

ﬁ-—J see ,_,JL(.A'- ?mc&

4.3.4 Determine the intercepts of each polynomial by factoring.

(A) f(x) =x3—5x% —4x+ 20
wickeegds: Sub #0) egoel by 2o Y-y X mixt2e <o

F'anLV %Z iﬂ”ﬂréﬁ. )(1'()(’5“)-9{()(*5“) =0
(xq’f‘-’?(x'*s‘) =0

(xt1) (x—1) (x-¢) =0

x=-1, 1, o

T)—L K= fher(f’fJ'} At o) (1 o) rve‘( (S‘o]
bl st x gl by e Ha)- 07 o) (o) +20 =20

/-1-
Tle 7 .xlur(pj' Y (o ?/o)

(B) N(t) = t* —18t> + 81 ., 2
)c-;“h-?-e.—(eﬂbt se+ N(H) “bvfnf-l- e, t 14t ¥ =
Fackr G )R
fes) (£-3) (e (F-)70

tfﬁ)l (+-3) =
{':' -3 o
Tle xw\-wlcff(.ﬂj? ae  (-3,0) ad (3,0)
]'EIWC{”#‘ st x equl oo M@= 0"y (o) + 8 =9

Ths f-fﬁ‘frap* s (2,91).
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What is meant by the multiplicity of a zero?

Avmber s £ tints the fopte— (Offefﬂano,m
G‘FFEO\G ~N ot 4,,(4'51’—2&1{0—- o4 fle

0‘?"'9‘»‘

4) (x42) O+ (x+2)

£09 = k=) (xt) (k42 = (0 0D (xH) D(Ci-f?\_,/
Ry S 2 [ thit

If c is a real zero of a polynomial function f, thenx =cis a zero

‘H'-L {chim/ (X-C) afé)(?ﬁf} l'L ‘h'?'—!-} i~ fle {n{!pr:‘ia?{‘ﬂh

{,«Ha 2¢r0

r<o /ol
1 : Lf ?#
—1 \
-1 _;I
of multiplicity k if

ot o

Note: There are two general cases for the shape of the graph of a polynomial neara zero x = ¢

When x = c is a zero with even multiplicity, then the shape of the graph near x = c is either

OR

ML

va’n .y I{f C _\: - Buur\(}'; ._Jlj.-t..-. LL:}SL ': ¥ 5
L - S N T
JLV woltiglelys Blotho

Yy When x = c is a zero with odd multiplicity, then the shape of the graph near x = c is either:
.-' ,f o

OR

OOIJ huuir\fr,';ﬁ ( rovees WL L-'J';f» axid,

g
gl ulhplicdy . Flatbr b L5 o
’ ('sff{"f/. )

>
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How can we graph a polynomial function by hand?

Determine the zeros and their multiplicities for the following polynomial functions.

Using the information about end behavior, zeros, and multiplicities, sketch a graph of

x (¥ =) = x (x42)(x-1)

r ?
B) R =x(x+372(x-2) = (x—o0) (x+3) (x=2)

435
each by hand.
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€ fO)=x*Qx+3)x—-4)°* = o (x—o) (x+Z )(,(,.q)

zecrs | Moltiplerdy
0 R .
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4.3.7 Determine a possible equation for the polynomial functions graphed below. Verify by
graphing. ‘ — 1

2ecvs Mot
" [ 7z
6
4 % \
2

=a(x+D)" (x-2)

’ ! p.“ ﬁv‘c/ ."0/\.{{ ’4/—5‘
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-1 T~

_ ?\j — (7(4-3’) (x—1)
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