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Section 3.5: Limits Involving Infinity

Limits at Infinity

Consider the function 
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 and consider how f  behaves as x increases without bound, that is, suppose we want to find 
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Consider the table
	x
	
[image: image3.wmf]2

1

)

(

+

-

=

=

x

x

x

f

y



	1
	


	2
	0

	10
	0.75

	100
	0.97

	1000
	0.997

	100000
	0.99997


We write 
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Similarly, using the table
	x
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	-1
	-2

	-2
	undefined

	-10
	1.375

	-100
	1.0306

	-1000
	1.003

	-100000
	1.00003


we can ascertain that 
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These are examples of limits at infinity.
Fact: A limit at infinity is denoted by
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Graphically, the line y = L is a horizontal asymptote, that is, a horizontal line that the graph approaches as 
[image: image9.wmf]¥

-

®

 

x

 or 
[image: image10.wmf]¥

®

x

.
The following graph illustrates the fact that 
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Evaluating Limits at Infinity Algebraically

Example 1: Find the limit
[image: image14.wmf])
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Solution: 
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Note: For limits where both the numerator and denominator approach 
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  as 
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, rewrite the function by dividing the numerator and denominator by the highest power of x that occurs in the denominator.

Example 2: Evaluate 
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Solution:
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Example 3: Evaluate 
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Solution:
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Example 4: Evaluate 
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Solution: On this problem, the highest power of x in the denominator is 
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x

. We divide all terms by this term and evaluate the limit as follows:
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Example 5: Evaluate 
[image: image23.wmf]1

1

lim

2

-

 

+

+

¥

®

x

x

x



Solution:
























█

Example 6: Evaluate 
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Solution:

> plot(sin(x)/x, x = 0..100);
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Example 7: Evaluate 
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Solution:
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Example 8: Evaluate 
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Solution: For this problem, if you try to evaluate the limit directly, you get the indeterminate form 
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 (this does not necessarily evaluate to 0!). However, a trick to rewrite and evaluate a limit involving a radical is to multiply its numerator and denominator by the conjugate of the numerator. Recall that the terms (a – b) and (a + b) are conjugates and that 
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. Hence we write
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