orizontal Asy

ertical a

Vertical Asymptotes

lim 1 and lim —=.
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To find vertical asymptotes of rational functions, we find the values of x where the denominator is zero and

compute the limits of the function from the right and left.

Example3  a) Find the vertical asymptotes of the function y= T)‘C‘"é
X" —x—
b) Sketch the graph near the asymptotes.
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Horizontal Asymptotes
Theline y=L is called a horizontal asymptote of the curve if either lim f(x)=L or lim f(x)=L.

To find H.A., we need to consider x approaches +o and —o.

Example 1 Find limi and lim 1—
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Example 3
Determine the value of each of the following:
lim 2x—3 . X i 2% + 3
. c. lim ———
& —toox +~ 1 x—>—oox2 + 1 x—>+oo3x2 —x + 4

Example 4 Find the HA & VA’s of the function and sketch its graph near the asymptotes.
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Vertical Asymptote, Point of Discontinuity & X-intercept Of A Rational Function

Find all 'special' values of x which make the denominator or numerator zero.

x+1
Examplel y = P

3
o whenx=2, y= 0 (undefined). There is a vertical asymptote at x = 2.
0 . .
o whenx=-1,y= —g = 0. There is an x-intercept at (-1, 0).

_ (x+3)(x-5)

Example 2 = —2)(x13)

-3 )
o whenx=2, y= o (undefined). There is a vertical asymptote at x=2

0 . . _y
o whenx=-3,y= ) (undefined) . There is a point of discontinuity ('hole' ) on the curve.

To find the Iocation of this "hole', we can sub in x = -3 after reducing ( cross out ) the common factor (x+3)
from the numerator and the denominator.

The "hole' is located at ( -3, %) ~ (-3, 1.6).

0
e whenx=5y= 3 =0. There is an x-intercept at (5, 0 ).
o The chart to determine whether the graph is above or below the x-axis.
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Use limits to describe the behaviour of the graph o {!,
near the vertical asymptote. &
lim_f (x) = +o0 lim_f(x) = ~eo 19
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=0 x-intercept

= undefined a hole'
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= undefined  vertical asymptote
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Sketch the rational function  f(x) = —5——=7 T
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Oblique Asymptotes

Oblique asymptotes are straight lines (not parallel to any axes) that
the curve can cross locally but that the curve approaches infinitely

closely at the extremes (same behaviour as the horizontal

asymptote). They occur with rational functions in which the degree
of the numerator polynomial ix exactly one degree more than the
degree of the denominator polynomial. When this happens, there is
NO horizontal asymptote, although vertical asymptotes are still

possible.

Find the Oblique Asymptote for each of the following:
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2x3 = 3x%+x -3
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Go back to page 2

Special Cases
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