3.1 Characteristics of Polynomial Functions

Investigating the graphs of polynomial functions.

For each of the following functions, state the
) degree of the function (the greatest power in the function)

ii) end behaviour (the behaviour of the function as |x| becomes very large)

i) y — intercept and the constant term

iv) sign of the leading coefficient &

V) number of x — intercepts

vi) number of maximums and minimums (peaks/valleys)
vii)  domain and range (this may requiring graphing the function on your calculator
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Note also any similarities and differences between the graphs within each group.
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Quadratic Functions
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Quartic Functions
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What similarities are there in the graphs of polynomials with an odd degree?
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Definition: A polynomial function of degree n is any function of the form

f()=ax"+a, X" +a ,X"?+. .. +aXx+a
where
= nisawhole number =7 de% e
= xisthevariable — howe whole numbey o_,)cponenlré
" a,,a,,.a,,,...8&,8a,arereal numbers. a, is called the leading coefficient.
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1. Identify which of the following are polynomial functions. Justify your answers.

Function Polynomial? Justification
f(x)=2[x|-3 no graph s pownty cant have als.yalue.
f(x)=5"+x’ Nno 5% Vs o vociople exponent
f(x)=3x* =2 X° +.7x% — x +1059 RS coeflivients ave all recd
F(x) =X +3 no [x- ¥x’*
f()=-4x+x' —nx’ +8 ves coefligents can be irrofional

Characteristics of Polynomial Functions

The graph of any polynomial function is a smooth, continuous curve. The domain of all polynomial
functions is a)l el S . The y-intercept isthe  CONS Ny te(m . The
maximum number of x-intercepts is determined by the __deox 0@ of the polynomial. The
greatest number of maxima and minima is one less than the dégree. The end behaviour of the graph is
determined by the whether the degree is Q(m or _eNeN |, and also by the ﬁ'«%‘r\ of the
leading coefficient. The orientation of the graph is determined by the ‘bfg\"\ of the
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Odd Degree

Positive leading coefficient Negative leading coefficient
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Must have at least one x-intercept, with a maximum of n-intercepts. The function does not have an
overall maximum or minimum. Domain and the range is the {Re als}.

Even Degree

Positive leading coefficient Negative leading coefficient
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Behaves like y = X’ Behaves like y = —x?

May have between zero and n x-intercepts. The function must have either an overall maximum or
minimum. Domain is the {Re als} and the range is determined by the maximum or minimum value.



2. What might you expect the degree of the 3. Predict what you would expect the graph of
following function to be? What would you expect y=—2x"+3x° - 7x®+x-9
the sign of the Ieadi‘ng» coefficient to bg? to probably look like.
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4. An open box is to ke made from a piece of paper by — ’
cutting equal @%unecﬁ rom each of the corners. The X
dimensions of the paper are 20 cm by 30 cm. If x represents e,
the length of the square, in centimetres, then the volume can X 20
be represented with the function V (x)=4x® ~100x* + 600X .
Make a sketch of what this function will look like, and then
graph using your calculator. What restrictions are there on
the domain of this function?
Ymin=0
¥mox = 350
\I min=0
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