Infinite Limits and Vertical Asymptotes

Example 1:
2
f(x)=
9 X+4
lim f(x)=—0
X—>-4"
T lim f(x)=c
X—>—4"
of Iir[14 f (x) = Does Not Exist
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Example 2:

f(x)=—>—
(x+3)
y = - S/(xt3)

1

J\

lim f(x) =0
X—>-3"
lim f(x) =0
x—>-3"

lim f (x) =00 =Does Not Exist

X—-3
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Example 3: Find vertical asymptote

5
f(x)=——
(x) X+3

To find vertical asymptote,

setXx+3=0=>x=-3

Therefore, f (x) = > has a vertical asymptote at x = -3

X+3

\y = t'S/(x+3)

[ =l

_3|
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lim (x) =—o

Xx—-3

lim f(x) =

X—-3

lim f(x) = Does Not Exist

Xx—>-3
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Example 4. Find vertical asymptote of f (x) = — 6
X —

To find vertical asymptote, set x> —16 = 0 and solve:

x!-16=0 = x*=16 = \/X_Z:ixfl_G - X=44

Therefore, f (x) = has a vertical asymptote at x = +4

x* —16
X
fly=5——=
x"—16 .
104 lim f(x)=—o
X—>—4"
lim f(x)=o0
x—>—4*
&4
Iin_14f(x) = Does Not Exist
5 10 0 5 10
lim f(x)=—o0
5l X—4
X = -4 X =4 XIir£1+1‘(x):oo
lim f (x) = Does Not Exist
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Example 5: Find vertical asymptote of f (x) = 2X 9
X"+

To find vertical asymptote, set x* +9 =0 and solve:

249=0 = x*=-9 = =+J9 = x=13i

Therefore, f (x) = ZX 5 has no vertical asymptote.
X +

X 10
x°+9

f(x)=
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X2+ X—2
X> +6X+8

Example 6: Find vertical asymptote of f (x) =

X*+x-2  (x+2)(x-1)

Note: f(x)=— =
X“+6X+8 (X+2)(x+4)

To find vertical asymptote or hole, set (x + 2)(x +4) = 0 and solve:
(x+2)(x+4)=0
(x+2)=0 or (x+4)=0

X=-2 or x=-4
X° +X—2
Therefore, f (X) = — has vertical asymptote at x = —4; and
X°+6x+8
2
f(x)= X2 tx-2 has a hole at x = -2.
X +6X+8

The reason x = —2 is a hole and not a vertical asymptote is because f (x) contains the factor

(x + 2) in both the numerator and denominator.



y = |7 [(x*+x-2)/(x* +6x+ 8)

X—>—4

lim f(x) = Does Not Exist

X—>—4

X =|"|-4
104
At
=S -1%0 15 140
_1|:|__
lim f(x)=c0
X—>—4"
lim f(x) = —oo

Graph has vertical asymptote at x = -4.

Graph has a hole at x = -2.

Graph has a non removable discontinuity at x = -4.

Graph has a removable discontinuity at x = -2.



