
 Limits at to

A strategy that sometimes helps to evaluate limits as

x to is to factor the largest terms from the

numerator and denominator
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Note If find f x L or fig fix L where L

is a finite real number then f has a horizontal

asymptote HA at y L
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Thus there is a horizontal asymptote at y 1
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Can a function cross its horizontal asymptote Yes

eg We showed previously that findssin 0 henie

y sin has a HA at y O
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However the graph crosses y o infinitely many times

Infinite Limits

Limits of the form contsfant or constant are not

indeterminate they are too depending on signs

Ex him ly 3 co sine the limit has the form

I 1 21 where Ot denotes a positive quantity approaching 02 Ot



Note If a is a finite real number and

ftp.flx tcsorfimatfexl to then f has

a vertical asymptote IVA at x a

Ex Does f x Byz have any vertical asymptotes

Solution Vertical asymptotes may occur when attempting

to divide by O Note that
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Sine none of these limits are to there are no

vertical asymptotes

For horizontal asymptotes we examine fine f x and

limo fix We have
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