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NOTES VS I/|6/|7

3.1 Polynomial Functions & Models

Polynomial functions (fxns) has the form

Fl) = apx™+ ap_ x4+ tayx+ay fora, #0
n = non-negative integer
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the d € 61 (cE of a polynomial fxn is the largest power of x that appears
%@ﬂd af & ‘%\_ M of a polynomial fxn is when a polynomial is written in

descending order of degree

Graphs of a polynomial function are SMeotHn & C('Jﬂ‘!"f BRIV , which
means there areno _CANICS o ¢ USPS and no S\JQ ,&:)‘5

IDENTIFYING POLYNOMIAL FXNS

Determine if the following functions are polynomial functions. If so, identify the degree, write in
standard form, identify the leading terr term & constant term. If not, explain why.
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POWER FUNCTIONS ¢’
Power functions are a form of polynomial function thatis a MOﬂOﬂua_,Q

flx) = ax™ where a is a real number
n > 0is an integer
Examples of Power Functions:

fl)= 3x f(x) = —5x2 f(x) = 8x° f(x) = —5x*
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Properties of power functions with even degrees:
« symmetric about the _\} ~ AXSS

¢ always contain the poiﬁf)s &6 /Q‘) , ("‘“ y 0 ,and C‘ / \)
* domainis (““M 1@0)

* as the power increases, the graph near (0, 0) gets flatter

* the graph gets steeper whenx <-landx>1

Properties of powey functions with odd degrees:
* domainis {~ MJM) ,range is C‘Q‘ﬁ; @ﬂ‘)

* symmetric about Nhe Criann
» always contain the points K(O;O) . (::‘))'l) _and (\) ‘)

* as the power increases, the graph near (0, 0) gets flatter

GRAPH POLYNOMIAL FXNS USING TRANSFORMATIONS

Recall transformations: vertical shifts, horizontal shifts, dilations, reflections.

A.Graph f(x) = 1—x5
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B. Graph f(x) = %(x - 1)*
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IDENTIFY REAL ZERQS OF A POLYNOMIAL FXN
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Intercepts of a polynomial fxn may cross or touch the x-intercept. Whether it crosses or touches is
determined by the multiplicity. Notice between intercepts (or zeros), the graph is either above or

below the x-axis.
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When a polynomial is in factored form, it is easy to determine the x-intercepts (or zeros)

S f) = (x-1D*(x+3)

The zeros are x = | and x =

graph of fare CO/ ﬂ & (O; -
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. Therefore, f( 1) = 0and f(-3) = 0. Pointson the




Therefore, if f(r) = 0, then
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FINDING A POLYNOMIAL FXN FROM ITS ZEROS

Find a polynomial fxn of degree 3 whose zeros are -3, 2, and 5

£ = X + D)%~ 2) (%5

where _A__is a non-zero real number that is the di\ CL'H on T\('Q { “(”(’3'1’“

MULTIPLICITY & ZEROS

Multiplicity refers to the number of times that its associated factor appears in the polynomial. For
example (x + 4) has a multiplicity of __! __ because the exponent is \  and(x—2)2hasa
multiplicity of __2 _ because the exponent is

4
Given: flx) = sz(x + 2} (x — _2.)
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The zerosare: O, = 2 , /2'

The multiplicity is the exponent on the factor.
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Even multiplicity: graph wL(m { hﬂ\ the x-axis at the corresponding zero. i Ko pél
Odd multiplicity: graph __ C {OSSES the x-axis at the corresponding zero.




