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3
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Limits at Infinity
Exercise 1:  Use a table to determine the following limits.  In (iii), let c be any real number and r any positive rational number, and only consider the limit in cases where 
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Def.:  The line y = L is a horizontal asymptote of the graph of a function f if 
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In Exercise 1, y = 0 is the horizontal asymptote for each of the three given expressions.
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Exercise 2a:  Evaluate 
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 with a numerical approach (that is, by using a table.)
	
	x
	y

	
	100


	

	
	1000


	

	
	10000


	


We might conclude that as 
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Exercise 2b:  Evaluate 
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 using the Karl Figert (my 11th grade math teacher) method (that is, by dividing each term in the expression by the largest power of x that appears in the denominator and then evaluating the limit using the ideas in Exercise 1.)
Exercise 2c:  Evaluate 
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 using long division.
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Exercise 2d:  Evaluate 
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 using L’Hôpital’s Rule.
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Exercise 2e:  From what we’ve seen in Exercises 2a – 2d, what is the horizontal asymptote of the function 
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Exercise 3:  Evaluate the limit of the function 
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, and determine the horizontal asymptote, if such exists.
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Exercise 4:  Evaluate the limit of the function 
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, and determine the horizontal asymptote, if such exists.
Limits at 
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 for Rational Functions
Theorem:  Let f be a rational function.
1.  If the degree of the numerator is less than the degree of the denominator, then the limit of f as 
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2.  If the degree of the numerator is equal to the degree of the denominator, then the limit of f as 
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3.  If the degree of the numerator is greater than the degree of the denominator, then the limit of f as 
[image: image36.wmf]±¥

®

x


Exercise 5:  Use a table to evaluate the limit of the function 
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, and determine the horizontal asymptote(s), if such exists.
	x
	-5
	-10
	-20
	
	x
	5
	10
	20

	f(x)

	
	
	
	
	f(x)

	
	
	


As 
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Horizontal asymptote:




Horizontal asymptote:

Exercise 6:  Determine the limit (if it exists) as 
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 for the function g(x) = sin(x).

By a graph, we see that as 
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, g(x) = sin(x)
Therefore, the limit as 
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 of sin(x)
Exercise 7:  Determine the limit (if it exists) as 
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 for the function 
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By a table, for example, we see that as 
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Therefore, 
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