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**%**Graphing Polynomial Functions*****

Not only are graphs of polynomials unbroken without jumps or holes, but they are smooth lines or
curves, with no sharp corners or cusps.

*************************************************************************************

Investigation 1 - End Behavior:

1. Using a graphing calculator, sketch the following functions:

(V)
ay=3x'"—7x3+x2+9
b.y=—1/2x6—4x5+2x3_i]mx:4r5 M

C.y=2x+5x2-3x +]

dy=3x+7x3-5

2. What affects the right end behavior?

+ o

3. What affects the }eﬁ‘end behavior? p" ﬂ/

THEOREM --—--A po]y?,q\mlal function of degree /] has at most n l local extrema

and at
most_ " ' zeros.

/ LA £ ue-: . TEnd Behavior of Polynomial Functions = : T
In order to dererrmnr: the end behax ior of a polynomial function you need only 2 pieces of mformanon

I st. : You must know the "—(&2 ré2  of the polynomzal. if the Ae:lf 2 s TVEn _ the LEFT

END BEHAVIOR gjj.B) & the RIGHT END BEHAIVOR (R.E B) will bem If the
0@3/’{@,1 0 then the LEB. and the REB. willbe O dﬁfl’f,

' »
2 You must kncm the sign of the /é ql/)r\& CD‘J’Qﬁ{F)’\ L £~ ) of the polyvnomaial. If the
L. L is POSITIVE then the REB. will be: lm f(x)= 00 . However, if the fc (s NEGATIVE

‘(—r.c
thentheREB \ullbe Jim f=—_00.
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Zeros of Polynomial Functions

Recall that finding the real-number zeros of a function fis equwalcnt to ['ndmg the x-intercepts of the

graph of y = f(x) or the solutions to the equ tjon £ (x) = 0. mf%
"ﬁdfos/ {a7 j’u’mﬁ fwh Xm’\ roofl3

Investigation 2 - Local Extrema and Zeros

1. Using a graphing calculator, investigate various third degree polynomial functions to see how many
extrema and how many zeros the function can have.

2. Using a graphing calculator, investigate various fourth degree polynomial functions to see how many
extrema and how many zeros the function can have.

n-|

= In general, if your degree is “n”, how many zeros are possible? f\

= In general, if your degree is “n”, how many extrema are possible?

Example 1 Find the zeros of f(x) = x° —x* —6x and then sketch the graph using your knowledge

of intercepts and end behavior.
XL
Alv)z x (2 - ))
'[Zx-) X ()(“r &)L"
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FREEx Multiplicity of a Zero of a Pobyvuomia! Fune

If fis a polynomial function & (x — ¢)" is a factor of / then ¢ is a zero of multiplicity m of /.

************************* ***F #** ********a«****#w**a A A K Aok ek o
é( a)(a 0) Zeros OT‘# nd Even Multiglizio i L2< J

If a polynomial funchonfhas areal zero ¢ of odd multiplicity, then the graph of /' crosses the x-axis at
(c, 0) and the value of f'changes sign at x = ¢, If a polynomial function /has a real zero ¢ of even
multiplicity, then the graph of f does not cross the x-axis at (¢, 0) and the value of fdoes not change sign
atx=c. '

= If the multiplicity of a zero is 1, it will Umsgﬂ‘%e x-axis in the
typical “straight through” manner.

= If the multiplicity of a zero is EVEN, it wil] bowﬂ L2 4t the x-axis
& will NOT cross through,

= If the ?u,lti licity of a zero is greater than 1 & ODD, it will
é at the x-axis & will cross through.
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Example 2 Identify the zeros of the polynomial function:

Multiplicity of 1:

¥ <-l

| lX
'1 T ﬁ‘y\
% Bownlr Odd Multiplicity > 1
n$ S

Example 3 State t
and w
the graph of each polynomial.

@) f(x) = (x +2)’(x -1)? (b) f(x)=x0x + 7Y (x =1)" (x + 4)

Oeirﬂa’. A %r@i TORNVA

y:fol/"/u”,? X:Oﬂil x:lM4
| y:,’.}hJ )(:”'H/“
\&,jn-}:

Example 4 Describe how to transform the graph of a basic monon
iven polynomial.
-3

1o
Even Multiplicity: X: 3 /’/"’L H'f ,\ﬂ};}icl

he degree and find the zeros of each function, State t
hether the graph crosses the x-axis at the corresp

LZ@%{,L}.JB

he multiplicity of each zero
onding x-intercept. Then sketch

(€) /(x)= —x (x + 4)%(x -2)°
%f{l/'- L [l
x:Oﬁ‘ x:"‘//ux:cghj

gt o

nial function into the graph of the

> X
8) f(x)=4(x+1) b) g(x)=—(x-2)"+5 S) h(.\')=2i.\-—3 P
M s /e,)'z.L o( &

VAN 4 reflect over X
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Precalculuy  Unit 2

In exercises 1-4, match the pol

Homework—Polynomial Functions

ynomial function with its graph.

5 MR P RO

1. f(x)=7% =21x* ~91x +104

C

5 b S T i e 2. f(x)=-9%"+27x* +54x 73
 [-5.61by [-200,400] [-5. 6] by (~200, 400] 6

3. f(x)=x"-8x"+9x* +58x% ~164x + 69

A

RS YRR

‘ fi \/\ 4. f(x)=—x"+3x" +16x" —2x* —95x —d4
CES.61by (200,400 - [-5, 6] by [-200.00] D

BEL e (G : (d)

Using limits, describe the end behavior of each function:

5. f()=(x-1)(x+2)(x+3) 6. f(x)=—x"+4x2+31x-70

& An ) AL
N X—% -® Y5~ o0
A Kim  flx) =702
X 0 Y 3 o0
T f(x)=(x—2)2(x+])(x—3) 8. ﬁ,x) (2&—#] (x—4)3
.’m - L 20
x&_oo ((x)_ oo e ["}
X 2 on (') X
Find the zeros algebraically:
9. f(x)=x+2x-38 10, f(x)=9x*—3x-2
1 lx3) o) = Gy ABx+1)
X= - .-
i 223 ety
Il fle)=3x"—»* -2% 12. f(x)=x"-25x
& €lx)> X(3 ‘X*&) £lx)= x()(‘;—aﬁ)

Qx)ixeu"‘}‘ xs-m

- o x5 XS
x<0 Xz 5
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Give a possible factorization of the _fo]]ow"ng polynomials. Do not multiply out factors!

ORI Pl = (x ) x0)

Y, .
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