
 Section 2.6 Limits Involving Infinity

Learning Goals



Infinite limits

Lima f x o means that f x gets arbitrarily large grows
without bounds as x approaches a

Lima f x o means that f x gets arbitrarily large and

negative decreases without bounds as x

approaches a

Graphically a is a vertical asymptote of f if
either Lima fix is infinite or Imatext is infinite

Example
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Remarks

Technically finna f x is is a particular case of
of limit that does not exist But we always specify
to when applicable A limit exists when it is

finite

A vertical asymptote is a line so it must always
be given as an equation 3 and not 3

How to find infinite limits VAs

If substitution at a gives non
zero the limits

as at are infinite analyze signs on each side to

determine o or o and a is a VA

If substitution at a gives indeterminate Do

more work algebra to find the limit as a

Examples 1 Vertical asymptotes of common functions
f x x

time I o king is If I DNE
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0 is a VA of y I



f x x2
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2 Find the VAs of fix 2

Potential VAs set denominator to 0

4 4 2 0 x2 x2 4 0 X 2 2 0

0 2 2

Test each value

At 2 substitution gives 3.4T 2 is a VA

At 0 substitution gives more work needed

If f 1 1 If factor and simplify

IT 2
so D is a VA

At 2 substitution gives more work needed

If f HI If If factor and simplify

172 2
so 2 is not a VA

x 2 is a hole

ay

A
if x 2



3 Find the VAS of f x

Potential VAs x2 3x 0 x 3 0 x 0 3

At 0 substitution gives more work needed

tim I I I

not a VA

At 3 substitution gives sin 3 is a VA

4 Calculate 11 6512 and ftp.st 65

Substitution of 3 in 6512 gives 1,5 so we know that

each one sided limit is infinite
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Limits at infinity
king f x means that f x approaches L as gets

arbitrarily large grows withoutbounds

means that f x approaches L as getsT.at h

arbitrarily large and negative decreases

without bounds

Graphically if fing fix L or fine fat L the line

y L is a horizontal asymptote of f

Examples 1 A function can have 0 1 or 2 horizontal

asymptotes

fu
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Any limit of the form

9 If S is 0

a
So y o is the only horizontal asymptote

f x 2 e

In a dim 2te 2 0 2
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9 3 is

9 2 So y 2 is the only
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f x arctan x

ya limbaretan x I

tany

time aretan x I

So y y I are

y I the horizontal asymptotes

f x Cos x

1M costs DNE
In y cost Cos x DNE

NW so no horizontal asymptote

2 Find the horizontal asymptotes of f x 5 4132 4
2 4 3 2 1 indeterminate form rewrite using1b 5 4 2 4 algebra
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I b 5 4 2 4 flickr.byminth.frlargest power appearing
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So f has one horizontal asymptote y

3 Find the horizontal asymptotes of fix
16 2 1
x 2

tiny
46 2 1

2 8 indeterminate form rewrite using
algebra

x2 1GtInLimo
a

factor out from radical

p
t x ̅ 1 1
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2 if co
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t

diyeindemi.by_highest power in
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Viet I
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In p dips2

fine 6T 3

So f has two horizontal asymptotes y 5 and y 3

4 Find the horizontal asymptotes of f x 312

times

72
To B



So f has two horizontal asymptotes y and y 12

5 Calculate king
sin

Since I sink I we have _I sing if so

ya

time i e I S

I_
µ So by the Squeeze theorem

Ling
si 0

6 Calculate king 9x 5 3x

Ling 9 2 5 3x o o indeterminate form more work
needed

LIM 9 2 5 3x 9 2 54 3x

9 2 5 3
multiply by conjugate

Line 3 IT vax 3
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7 Does f x I L have any horizontal asymptotes

king 14 divide by highest power in denominator

I S III no horizontal asymptotes

him III I o

long division

However observe that I 1
2
3
4

as

ny

y fix
so I L fix 1 1 0

1

We say that g Ix 1 is

an oblique asymptote of f

In general
We say that y mxtb is an oblique asymptote

of f if fing f x Mtb 0

or IM f x mxt b 0

A rational function has an oblique asymptote when
the degree of the numerator is one more than the

degree of the denominator

To find the oblique asymptote perform the long
division of numerator by denominator The oblique

asymptote is the quotient


