Pre-Calculuns Notes Name:  Jrow
Section 2.2 - Polynomim Functions of Higher lgegree

DAY ONE: What is true about polynomial functions?
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(a) Polynomial functions have {b} Functions with graphs that Polynomial functions have graphs Graphs of polynomial functior,
continuous graphs. are not continuous are not with smooth rounded turns. cannot have sharp turns.
polynomial functions.

The Leading Coefficient Test/Beginning and Ending Behavior:

Positive lead with odd exponent = { {1 Negative lead with odd exponent = {1 U

Positive lead and even exponent = 11 11 Negative lead with even exponent = | U

More Vocabulary:

A turning pointis a point on a graph such that the value of the function is a relative maximum or relative
minimum. This is when the graph switches from increasing to decreasing or from decreasing to increasing.

~  Relative extrema consist of relative maximum and relative minimum values of the function. The graph of a
polynomial of degree n can have as many as n—1 relative extrema.

If fis a polynomial function and a is a real number, the following statements are equivalent.
x = ais a zero of the function £

x = ais a solution of the equation fix)=0.

(x-a) is a factor of f(x).

. (a, 0) is an x-intercept of the graph of £
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The VV\lka"\\{’\\-f-H"tj of a root 7 is the number of times that x—7 isa oo of P(x).

When a real root has an even multiplicity, the graph of y=P(x) tfouches the
X~ KRNS but does not cross it. When areal roothas___ © d multiplicity greater than
1, thegraph*___\oew ds " as it crosses the WA ¥ S . Inthis class, we will primarily deal

with multiplicities of 1, 2, or 3.
End Behavior: Tl {1

Degree: even

Leading Coefficient: positive
Number of relative extrema: 3
— p| Zeros and their Muliplicity:

-3 w/ multiplicity of 2 (double root)
0 w/ multiplicity of 3 (triple root)
2 w/ multiplicity of 1 (single root)
Possible Function (factored form):

y=+x (x+3) (x-2)
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Example 1:

Find the requested information for each graph.

a.

qN iz'v?\

End Behavior: ;!g »l/

Even or Odd Degree? __even
+or - Leading Coeff.: =
# of relative extrema: 5

Zeros and their Muliplicity:

-3 ‘gl

=\ sivale
= sirnle
Y O\UU\.L;\Q_,

Possible Function (factored form):

b.

wt

5 V 1
End Behavior: _TJ\;

Even or Odd Degree? _ 0O dd
+ or - Leading Coeff.: .
# of relative extrema: __“*

Zeros and their Muliplicity:

-2 singla
| Sy egle
O double
T sivale

Possible Function (factored form):

N =% +3)? (an-9 ) (x+)(x +4)]

Y= - x> (x+2) (x+ 1) x -2)

\ /

End Behavior: T ‘\\
Even or Odd Degree? _€ven
+ or - Leading Coeff.. .
# of relative extrema: 3
Zeros and their Muliplicity:

=1 single

- ,%..%\;} "-Q,

V' double

; i P 4
3 = 1 2 3

i

Possible Function (factored form):

*«31-\*(%*0(2,:&*})3 (x-1)

Example 2:

(fossilo'e)

Determine the MAXIMUM number of relative extrema for each polynomial function. State

the beginning and ending behavior of the curve (111, T, UU, or UM).

a. f(x)23x-3x +2x1

odd
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b. f(x)=—F+2x-1

— odd

= [

Example 3:

Factor each polynomial. Then identify its roots and their multiplicity along with the end
behavior in order to sketch a graph WITHOUT the calculator.

a. f(x)=4¥"-29x* +100
£ = (xr -2 -w)

S) = (k=) e +s\(
-5
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x«%(wu()

’"* -y

b. f(x)==28L 5% 4353
F) = =3+ 5%=-3)
FO) = = 2 (ax=1 Wx+3)
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DAY TWO:

Example 4:

Use a graphing utility to graph a sketch of the function. Determine each real zero AND the

number of relative extrema. Then express the function as a product of linear factors.

a. f(x) et 432 —4x

# Relative Extrema: 3
Real Zeroes (and their multiplicity):
-0 dawble 0O siné\e, \ SRmS\&

Factored Form of Function:

OO = * w(x+¥2)* (x-)

b. f(x)==2x"—3x*+9x" —x-3

# Relative Extrema: 3
Real Zeroes (and their multiplicity):
=3 single =4 smj\g, U dawble

Factored Form of Function:

€(x) = = G- (e D (ax+1)

Example 5:  Sketch a graph of the function WITHOUT using a calculator.
a. y—1‘35(3(.+3)3(x—2)1)‘vo b. y%})(x+4)2(2x—1)(x—4)
o =3 2 Lie -
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Example 5: Determine a possible equation for the polynomial pictured in the graph.
a. b. I
e _ \ == (x\ ) (x - \
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Example 6: Miscellaneous Problems. ©

a. Find all the zeroes for

f(x):—%(x—3)2 (x+2).

> (dewole)
% (gl )

b. Ske‘{ch the graph of
f(x):3x4—4x3. xa(ax—q) n =35 and having 2 as a triple root

c. Write an equation with degree

Qﬂ- f‘-o. %_ and ;_as a double root.

4=+ (x-2) (x )" |
o

: — () (x)®

HEnd volayior nor

Sgecifed .




