
 Limits at o

A strategy that sometimes helps to evaluate limits as

to is to factor the largest terms from the

numerator and denominator

Ex Evaluate figs s r 8

Solution

dim 2 3

fing X
2

x o 7 3 1 3 7 43

fins 3

Ex If f x1 find fing fix and xli.ms fix

Solution firetext find r 8



f f ex 2x
e ex

go

fins

0 1,18 0.1 0

Also figs text fi 8 1

Note If fing f x L or lip fix L where L

is a finite real number then f has a horizontal

asymptote HA at y L

ny
A graph can cross an asymptote

y
2 y 1

Afunctionmay
haveup to 2 HAS

9 0



Ex Find all horizontal asymptotes of fixt

Solution Let's compute figsfixt and fix

fine
since so

find L fi I x x

1

Thus there is a horizontal asymptote at 9 1

Since co

fine S L I

I Y

4 1

Thus there is a horizontal asymptote at y 1



Infinite Limits

Limits of the form contestant or constant are not

indeterminate they are too depending on signs

Ex Kim I as sinie the limit has the form

1218 where Ot denotes a positive quantity approaching 0

Note If a is a finite real number and

find fix to or fifat text too then f has

a vertical asymptote IVA at x a

Ex Does f x 352 2 have any vertical asymptotes

Solution Vertical asymptotes may occur when attempting

to divide by 0 Note that



3 2 2 0 21 21 0 0 or 2

Let's now check fix and findfix
2

hot

fimo 222 fins 22 fins co

VA at 0

72 35222 find 22 find42 22 4

No VA at 2

y n

y 22
We see a VA at 0 and

a hole at 2

2



Additional Exercises

1 Evaluate him
1

2 Evaluate fig 1 2 x

3 Does fixt I have any VAs or HAs

Solutions I

1 him fine
1

1 1 1213

I a

2 fimo 2 x fing 2 x a x

7 1 x 2 x

co co 1 2
Mo

1 2

fine 2

2
0



3 Vertical asymptotes of fix could occur

when tanx 0 or equivalently when K.IT KEL

However

It fine I fine cos
1 it is even

1 if K is odd

Sine none of these limits are too there are no

vertical asymptotes

For horizontal asymptotes we examine finds text and

him fix We have

d sinxIs EII xjfpggi.ngy x I cosx.which ONE

Thus no horizontal asymptotes either


