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J(\«L Seme. Math 1330 - Section 2.3

Rational Functions N T S
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A rational function is a function of the form f(x) = % where P and Q are polynomial
X

functions and Q(x) = 0. You’ll need to be able to find the following features of the graph
of a rational function and then use the information to sketch the graph.
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Intercepts X =24 '
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Vertical asymptotes

Horizontal asymptote

Slant asymptote

Behavior near the vertical asymptotes

Domain: The domain of f is all real numbers except those values for which Q(x) =0.
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X intercept(s): The x intercept(s) of the function will be all values of x for which
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-: The y intercept of the function is f (0).
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Holes: The graph of the function will have a hole at any value of x for which both
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Vertical asymptotes: The graph of the function has a vertical asymptote at any value of
x for which Q(x) =0but P(x) = 0.
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Horizontal asymptote: You can determine if the graph of the function has a horizontal
asymptote by comparing the degree of the numerator with the degree of the denominator.
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if the degree of the numerator is smaller than the degree of the denominator, then

aC. the graph of the function has a horizontal asymptote at y=0.
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@if the degree of the numerator is equal to the degree of the denominatqj, then the
graph of the function has a horizontal asymptote at
_leading coefficent of numerator

- leading coefficient of denominator
o per= 325 o
= 4 X+ 24| by
if the degree of the numerator is greater than the degree of the denominator, then
the graph of the function does not have a horizontal asymptote.
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Note: The graph of a function f(x) can never intersect the Vertical Asymptote.
However, it MAY intersect the HorlentaI Asymptote. Lnok 0_-1— \,\C&L\l‘\al\‘r&ﬂl ef“d@&
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Example: Given f(x) = x2—2
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Example: Given f(x) =X_2—2X+2, find the point at which f(x) intersects the HA.
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Slant asymptote: The graph of the function may have a slant asymptote if the degree of
the numerator is greater than the degree of the denominator. To find the equation of the
slant asymptote, use long division to divide the denominator into the numerator. The

quotient is the equation of the slant asymptote. =~
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X +4 4 :
f(x) = =x+— ; theslant asymptote is: y =x.
(x) . ymp y -«
2
f(x) = 2x"+1_ 2x+i ; the slant asymptote is: y = 2x.
X
x% -2 1 .
f(x)= =X+1-—— ; the slant asymptote is: y =x+1.
x—1 x—1
X2 + X i Remainder . .
f(x)= = Quotient +—2 ; the slant asymptote is: y = Quotient .
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Behavior near the vertical asymptotes: The graph of the function will approach either
o or —oo 0N each side of the vertical asymptotes. To determine if the function values are
positive or negative in each region, find the sign of a test value close to each side of the
vertical asymptotes.
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Example 1: Sketch the graph of: of f(x) =
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Example 2: Sketch the graph of: f (x) == _316. = i;_ - _l_és = x— 16 4:—//
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Exercise (Do SN La'auu- GU-'\")

Exercise: Find all of the features of f(x)= f
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2 and use them to graph the function.
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