Precalcuduy UL 2 Notes—Polynomial Functions
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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.
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Investigation 1 - End Behavior:

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

ay=3x'-7x3+x2+49

b.y=-1/2x0~4x> +2x> ~ 11x + 5

c.y=2x*+5x>-3x+1

dy=-3x+7x3-5

2. What affects the right end behavior? _\_ Z i ‘__’-—-
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3. What affects the left end behavior?
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THEOREM --—--A polynomial functlon of degree I\ has at most n"\ local extrema and at
most__ [, _ zeros.
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Zeros of Polynomial Functions

Recall that finding the real-number zeros of a function fis equivalent to finding the x-intercepts of the
graph of y = 7(x) or the solutions to the equation £(x) = 0.

Investigation 2 - Local Extrema and Zeros

1. Using a graphing calculator, investigate various third de ree polynomial functions to see how many

extrema gnd how many,#6ros the function can have.
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2. Using a graphing calculator, investigate various fourth degree polynomial functions to see how many
. .
he function can have.
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= In general, if your degree is “n”, how many extrema are possible? \— \

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

Example I  Find the zeros of f(x)=x"-x*—6x and then sketch the graph using your knowledge
of intercepts and end behavior.

X>-x*~bx =0
X(x=x—6)=0
X (2)(x+2)=0 e b
X=0 Xx-320 ~+2=0 g limfe)
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X=0,3,-2

FHEER Multiplicity of a Zoro of 2 Dol yoomial Functionisvs

If fis a polynomial function & (x —¢)" is a factor of / then ¢ is a zero of multiplicity m of £,
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Zeras of Odd and Even Multinlicity

If a polynomial function J'has areal zero ¢ of odd multiplicity, then the graph of Jcrosses the x-axis at
(¢, 0) and the value of fchanges signat x =c¢. Ifa polynomial function fhas a real zero ¢ of even
multiplicity, then the graph of f does not cross the x-axis at (¢, 0) and the value of /does not change sign
atx=c,

= If the multiplicity of a zero is Litwill C¥gSS the x-axis in the
typical “straight through” manner.

= If the multiplicity of a zero is EVEN, it will kO‘&V\(E/dt the x-axis
& will NOT cross through,

= If the multiplicity of a zero is greater than 1 & ODD, it will
w o at the x-axis & will cross through.
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Example 2 Identify the zeros of the polynomial function:

Multiplicity of 1: x=-1

Even Multiplicity: X = 3
X
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( }7\ o Odd Multiplicity > 1: _ X & -5
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Example 3 State the degree and find the zeros of each function. State the multiplicity of each zero
and whether the graph crosses the x-axis at the corresponding x-intercept. Then sketch
the graph of each polynomial.
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Example 4  Describe how to transform the graph of a basic monomial function into the graph of the
given polynomial.
a) f(x)=4(x+l)3 b) g(x)z—(x—2)4+5 ¢) /7(x)=2(x—3)5—1
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