
Section 4.3

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:

where a0, a1( a2,..., an are real numbers and n is a non-negative integer.

The degree of the polynomial is f\ . M Q*r~0.

a0,a1,a2,-",an are called the C o e "" f ' C iPOT 3 .

an is called the l€*.fl.'>~jx- cc><

a»xn is called the g* *,

a0 is called the

The domain of every polynomial function is

>
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*» Sketch the graphs of y = xn forn = 1,2,3,4, and 5.
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Warm-up r,t
1. Determine the transformations that are performed on a base function and sketch a

graph of the given function.

(A) a(jc) = -x2 + 5

(B) cOO = (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) PO) = 4x2 - 3

, f

(B)

^. v i - .

vfe*- '* ^ ^^ >^ (^JH c»ekrt;*~

Page | 92



Q How can you determine the end behavior of a polynomial function of the form
/CO = O n * + an^xn-1 + an_2x

n~2 + - + alX + a0 ?

J(

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

Even degree
Positive leading coefficient

X — •> - eo ~ > c*

Odd degree
Positive leading coefficient

As
V— ; ?- _•> — co

Even degree
Negative leading coefficient

Odd degree «
Negative leading coefficient *

A; x-> *»,
V—9-co
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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

-20 J-

(B)

>

"*

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

Ti
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^^ B How do you find the zeros of a polynomial function?

**

4.3.4 Determine the intercepts of each polynomial by factoring.

(A) /(x) = x3 - 5x2 - 4x + 20

.

~*f~fV~

rU

(B) W(t) = t4-18t2 + 81

(t
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B What is meant by the multiplicity of a zero?'

If c is a real zero of a polynomial function /, then x = c is a zero of multiplicity k if

Note: There are two general cases for the shape of the graph of a polynomial near a zero x = c.

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

OR

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

OR
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D How can we graph a polynomial function by hand?

4.3.5 Determine the zeros and their multiplicities for the following polynomial functions.
Using the information about end behavior, zeros, and multiplicities, sketch a graph of
each by hand.

(A) MO) = *3 -4x =

V/
r '/""

(B)

0
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- x •*•

x»- >.!
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4.3.7 Determine a possible equation for the polynomial functions graphed below. Verify by
graphing.

(A)

z

^ I

*

(B)

( ' -

Hs*f
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