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Math 1330 - Section 2.2
Polynomial Functions

Our objectives in working with polynomial functions will be, first, to gather information
about the graph of the function and, second, to use that information to generate a
reasonably good graph without plotting a lot of points. In later examples, we’ll use
information given to us about the graph of a function to write its equation.

- > PAS
A polynomial function is a function of the form )/ -({(7‘) 2X +3X [=5

/LX)_ZXIO 3 X
P(x)=ax"+a X" +a, ,Xx"?+--+a,x’+ax+a, 'G "" V3 X =X+ C

lr
where a, #0, a,, & a, are real numbers and n is a whole numbe >( 'ch )= X + \SX

The number a, is called the leading coefficient. The degree of t lvnomial function
- 3 '.r

is n. - |

P(0) =a, and this number is called the constant coefficient. i{. even , Hen

H’ l&“\&d @Xfe“l&f\_t 'ﬁ"fﬂ‘ﬁ Yo CL'—&'\'&L 9&,110{8\19“(&1 "euen-lde_afce’ fula.h-h"*‘\

Example: The graph of f(x) =x(x—2)*(x+1)? is given: if odd, Huer
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Pasic een \gower- .?lm (kien) - ‘)uox\)o\& Basic odd porser ,?umcitmns

c_‘oe_ — e = ‘-’ft‘.
3
\é X From college algebra, you should be familiar with the graphs of f(x)=x? and g(x) = x°. 5 =X
)(‘; The graph of f(x)=x",n>0, niseven, will resemble the graph of f(x)=x?, and the 8 =x
8 graph of f(x)=x",n>0, nisodd, will resemble the graph of f(x)=x>. 2_)(
4= 3
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Next, you will need to be able to describe the end behavior of a function. J“= e " X

e
—_—

t lox

If the degree of the function is even and a, >0, then the end behavior of the function is
Degree: Even, Coefficient: +

neven and «,> 0 (even degree and leading coefficient positive)
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If the degree of the function is even and a, <0, then the end behavior of the function is

Degree: Even, Coefficient: -

7z even and ¢,< 0 (even degree and leading coefficient negative)

_gﬂ;c]:_ "3)(4-[-"842_&5.-{\
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If the degree of the function is odd and a, >0, then the end behavior of the function is

Degree: Odd, Coefficient: +

n odd and ¢,>0 (odd degree and leading coefficient positive)
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If the degree of the function is odd and a, <0, then the end behavior of the function is

Degree: Odd, Coefficient: -

7 odd and @,< 0 (odd degree and leading coefficient negati
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/ / Rising left to right \ \ Falling left to right
\ / Both ends up / \ Both ends down

Example 1: Determine the end behavior of the function:

a) f(x)=x"-5x*+4.

. Jegree = 4 Cuen . ’\ 7\
=2 .
e e b

b) f(x)=-4x-x*+2x*-x°.

° ée&f&e_ = 5 odd
AN
Nne oi:\{e Co 'lfa;_,Qr\_}
N # (X Lle) 3

| |
) f(x)=2x(x-1)2(2x-1)3(4=x).
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Next, you should be able to find the x intercept(s) and the y intercept of a polynomial
function.

You will need to set the function equal to zero and then use the Zero Product Property
to find the x intercept(s). That means if ab=0,then either a=00r b=0. To find they

intercept of a function, you will find f (0).
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Example 2: Find the x and y intercept(s) of f(x) =-2(x—3)(x+4)(2-X).

-F(x)--o

= x—3=0
Jx= 2
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In some problems, one or more of the factors will appear more than once when the
function is factored. The power of a factor is called its multiplicity. So

given P(x) = x*(x —3)*(x +1), then the multiplicity of the first factor is 2, the multiplicity of

the second factor is 3 and the multiplicity of the third factor is 1.

If the_ multiplicity of a factor is 1: the graph crosses the x-axis (Io;»ks like a line there). 1Ll
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If the multiplicity of a factor is odd and greater than 1: the graph crosses the x-axis
and it looks like a cubic the A
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Example 3: Find the x intercept(s) of the function and state the multiplicity of each
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Now we’ll put all of this information together to generate the graph of a polynomial
function. For each problem, you’ll need to state

Folows the degree of the function
J&\w e the leading coefficient of the function
the end behavior of the function
SYe,fa the x and y intercepts (and multiplicities)
VoekoE behavior of the function through each of the x intercepts (zeros) of the function

%i‘w?‘n Your graph should be smooth, with no sharp corners.
Note that graphs of polynomial functions may have peaks or valleys, but without
additional information, you will not be able to determine how high or low these
points are.

Example 4: Find the x and y intercepts of the graph of the function. State the
multiplicities of the zeros of the function. State the degree of the function and find the
leading coefficient. Indicate the end behavior of the function and the behavior of the
function through each zero. Use all of this information to graph the function.

P(x):(x+2])(x—1)3(x—4)2. 4
o behaviour
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Example 5: Write the equation of the cubic polynomial P(x) with leading coefficient
-2 whose graph passes through (2, 16) and is tangent to the x-axis at the origin.
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eyerCAbe Example 6: Write the equation of a 5 degree polynomial with leading coefficient -1
given that the graph of the polynomial is tangent to the x-axis at the points 2 and 4 and
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Example 7: Given the graph of a polynomial, try to determine the equation of the
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We may not have enough time to solve all the examples here. Since graphing polynomials is
a subject covered in College Algebra, we assume that you are already familiar with this
subject. If you are not comfortable with graphing polynomials, please study! You can check
Chapter 4 of the online textbook for College Algebra (the link is on your CASA account!).
Please solve these extra problems to practice.

(Extra) Example: Find the x and y intercepts of the graph of the function. State the
multiplicities of the zeros of the function. State the degree of the function and find the
leading coefficient. Indicate the end behavior of the function and the behavior of the
function through each zero. Use all of this information to graph the fuqction.

P(x) = (x+ 3/ (X1 (2-x):

deeree = 2xLr\=5 odo\ Loy
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X —— |
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(Extra) Example: Find the x and y intercepts of the graph of the function. State the
multiplicities of the zeros of the function. State the degree of the function and find the
leading coefficient. Indicate the end behavior of the function and theTbehavior of the
function through each zero. Use all of this information to graph the jjnction.

P(x)=x*—4x* —x+4. (w) i

Plore ) - (x-4)
< (x=a)(x=1)
Ph) = (r-a)OtD&=1) T

Pegree, @ 7
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(Extra) Example: Find the x and y intercepts of the graph of the function. State the
multiplicities of the zeros of the function. State the degree of the function and find the
leading coefficient. Indicate the end behavior of the function and the behavior of the
function through each zero. Use all of this information to graph the function.

fescale.

P(x) =(4— x‘)(x—l)z(x+5)3 | -

Aeo

deQ =112 +3 =( even
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Ploy = >°°

-2 400

NOTE: With some problems, you can use transformations to graph polynomial functions.

(Extra) Example: Graph using transformations: f(x)=(x-1) -4
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