
Limits at Infinity Asymptotes
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Def If f has limitat infinity if dimofer L a

limit x 2

We call y L line the Horizontal asymptote off
Def If limof x D or 0 then f has an

infinite limit at
him.at a N or 0 infinity

Let f x 2

limater him 2 1 2 list 2 N N

limoFCR him 2 4 2 limo t 2 N N



Def If for a function f any ofthe followingholds
him f n ID or

limater ID or

limaffa IN

then we call x a line to be the vertical asymptote
of f
Find the asymptotes for y x where k is an integer

Cased KYO f x x monomial polynomials

Then limit
0 it k is even
N if k is odd but not afinite

value
Therefore f x x k7O has no horizontal
asymptote

Also limaya k a a finitevalue

So flu n KYO has no vertical asymptote

Case k o f x constant ie a horizontal line

Clearly it doesn'thave vertical asymptote
Also it is itselfthe horizontal line that was supposed
to be the Horizontal Asymptote so no horizontal
asymptote bydefinition



Case KLO k r v70

So f r Rk x ̅ 270

Note that LimaFG linear 0

So y 0 is our horizontal asymptote

Also limoFCR him D

limoFCR limo
to if r is even

D if r isodd

So n O is the vertical asymptote of f x x ̅ yo

graphof f x x ̅ 40 k even

graphof f x x ̅ 40 kodd



Find the asymptotes for fer
2 2 6
2 46

Since 2n16 7 6 for any real x therefore the
denominator is never 0

Hence thereis notpossibility of getting a vertical
asymptote

Now him 717 him III

179 12

And therefore 7 12 is the horizontal asymptote

Find the asymptotes for fer TFI
Note denominator is O when x 7

So if we choose himFCR him 0

Hence x 7 is the Vertical Asymptote

Also limits limo as

him to

Limo F Hence y it is a
Horizontal Asymptote


