Asymptotes -

General definition: an asymptote is an imaginary barrier that the function |
can approach, but never touches or crosses that value.

A. Vertical asymptotes occur in rational functions (functions with a
denominator). In order to obtain the numerical value of the asymptote
simply set the denominator equal to zero and solve.
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Example: f(x)= el

To find the vertical asymptote : set x? =0

Vx? =40
x =0

If we plug in zero for x, we would get -61; = 00 Or undefuied.

v

x =0 is the vertical asymptote

. Example: f(x)= 4

x—4=0 v
x =4 is the vertical asymptote

In general, whatever number makes the-
function undefined, or whatever number

makes |f (x) - °°I
asymptote.

is the vertical




B) Horizontal asymptofes or oblique asymptotes.

Steps:
| 1) Look at the exponents ;qf numerator and denominator, then
a) - If the power of the top is less than the bottom, then y = 0 is horizontal

asymptote. .
2

Example : —
Xamp x¥ =1

=> Since the power of the topis less than the bottom,

y =0is the horizontal asymptote.

b) If the power of the top is the same as the bottom, then the coefficients of
the highest power term make up the horizontal asymptote. )
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X . .
— => Sincethe powerof the topis the sameas thebottom,

4
Example: ——
P 2x? -1
wetake the cofficiens of the highestpower, whichis

xz,andweget%=2

c) If the power of bottom is less than the top by 1 factor, then we have
oblique asymptote. In order to obtain this asymptote, we use long
division, and whatever is not part of the remainder, is the oblique

asymptote.
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x 1 => Since the power of the bottom is less than the top,

Example :
we do long division, and divide the numerator by the
denominator. And we would get, '

1
x — p—
x
2
X ix ) 1
-X
0f-1 The whole answer after the long divisionis: X - 1
X

1. . . .
As we can see, — is the remainder, but ' x' is not part of the remainder.
X

Remainder v
So the oblique asymptoteis: y =x.



