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LIMITS 3: INFINITE 
LIMITS AND 

ASYMPTOTES

I. Theorems:

A.

B.
C.

D.
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II. Vertical and Horizontal asymptotes
A. Definition: the line x=a is a vertical asymptote of 

the graph of the function f(x) iff

B. Definition: the line y=b is a horizontal asymptote of 
the graph of f(x) iff
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C. Find the vertical and horizontal asymptotes for the 
functions below and describe the behavior at each 
asymptote.
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- V.A. – None
- H.A. y = 2 Why?
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V.A.  x = -3

H.A.  y = 1
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D. Example 3: Evaluate the following limit

2 40
lim

35x

x

x




2
2

2 2

2

40

lim
35

lim lim
35

1

1 0
lim

0

401

1
1

x

x x

x

x
x

x x
x

x
x x

x

x
x

x



 






  
 

 



 





 


