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Graph of f(x) =

Horizontal asymp

1
2+ 1

tote:y =0

Vertical asymptote: None

An asymptote of a graph is a line to which the graph becomes
arbitrarily close as |x| or |y| increases without bound. In other
words, if a graph has an asymptote, then it is possible to move
far enough from the origin so that there is almost no differ-
ence between the graph and the asymptote.

The graph in Example 1 has two asymptotes: the line x = 118
a vertical asymptote, and the line y = 1 is a horizontal asymp-
tote. Here are some other examples.
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Graph of )= —2= Graph of f() = *—

Horizontal asymptote: None

Horizontal asymptote: y = 2
Vertical asymptote: x = 0

Vertical asymptote: x =2, x = —2

As you can see from these examples, the graph of a rational
function may have no horizontal or vertical asymptotes, or it
may have several. Here are some guidelines for finding the
horizontal and vertical asymptotes of a rational function.

Horizontal and Vertical Asymptotes

Let f(x) = Bg% where p(x) and g(x) have no common factors.
q

1. The graph of fhas a vertical asymptote at each real zero of q(x).
2. The graph of f has, at most, one horizontal asymptote.

= |f the degree of p(x) is less than the degree of g(x), then the

iney=0isa horizontal asymptote.
if the degree of p(x) is equal to the degree of q(x), then the

liney = 4 is a horizontal asymptote, where a is the leading
coefficient of px) and b is the leading coefficient of g(x).

If the degree of p(x) is greater than the degree of q(x), then
the graph has no horizontal asymptote.

Try applying these guidelines to the three graphs shown

above.
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Exploration and Extension |
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Snt Asymptotes  In Exercises 56 and 57, use the information below to V] i
fnd the slant asymptote of the graph of the function. Then sketch the v ‘
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Ex. b Find VERTICAL 3 HoR\ZDNTA-L ASYMPTOTES
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Continuous:
If the limit as x approaches ‘a’ is the same as F(a), then the
function is continuous at x=a

hm (&) = 1((0t> Hren  continuovs

X=a



Recapping:

What are the 3 ways a limit doesn’t exist?



