Pre-Calculus Graphing Polynomials Notes Name

Polynomial Function: Let n be a nonnegative integer and let a,, a,.,..., @2, a1, 0o, be real
numbers with ¢|J,,x0. The function defined by f (x) = a,x" + @,.1x™! +...+ a.x* + a1x + a, is called a
PO\\‘/ nD NG\ . The number a,, the coefficient of the
variable to the highest power, is called the \QO\(S\Y\U\ (0eClet
v
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Ex. f(x) = 4x° — 3x2 4 2x — 1 has adegree of __ ") . The leading coefficient is )/\ ;i

Note: The graphs of all polynomial functions are both 30100+ and

CoONTNUWOUS .
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The Leading Coefficient Test — determines the _€ e AT of a function.

As x increases or decreases without bound, the graph of the polynomial function
FX)=0X"+ 0paxX™ 2 + GpoX™2 4.+ 01X+ Qo (G0 # 0) eventually rises or falls. In particular,
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2. [For n even:
a. Ifa, > 0, the graph _( 525 to
the left and to the right.

b. If a, < 0, the graph Lells 4o
the left and to the right.
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Ex. Determine the :\nd behavior of f(x) = x> +3x* —x—3.
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Zeros and Multiplicity: To determine where a function crosses the x-axis, identify its zeros by
setting the function_=O_and LactoC ;
« Ifr is a zero of even multiplicity, then the graph "Q{Au‘\fz"v & the x-axis and turns
around at r.
- Ifr is a zero of odd multiplicity, then the graph CcTeS “\(Mkhe x-axis at r.
« **Regardless of whether a zero is even or odd, graphs tend to ﬂauef\ out
at zeros with multiplicity greater than one.

Ex. Find the zeros of f(x) = —x* + 4x3 — 4x?. Determine their multiplicity and describe the
graph at each zero.
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Ex2) f(x) = —x* + 16x?
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To Sketch a Polynomial:

a) Use the Leading Coefficient Test to determine the polynomial function’s end behavior.

b) Find the x-intercepts by setting the function =0 and factoring.

¢) Determine each solution’s multiplicity and state if it touches the x-axis and turns around or

crosses the x-axis. ; =i
d) Determine the y-intercept of each polynomial function. HEE
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e) Sketch the graph of each polynomial function. Lx’\, > it (x} Lo aee) <
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