Section 4.3 – Asymptotes

Vertical Asymptotes:  The function 
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	Example (much like ex. 1 on p. 182):  Determine any vertical asymptotes of the function 
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, and describe the behaviour of the graph of the function for values of x near the asymptotes
Vertical Asymptote Table
Values of x
x

x + 2

x - 1
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Horizontal Asymptotes:  The line 
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.  So, for example if 
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 is a rational function
, and if 
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 is of equal or greater degree than 
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, then there is a horizontal asymptote.  

	Examples:  Determine the equations of the horizontal asymptotes in each of the following cases

a)   
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Combination of Vertical and Horizontal Asymptotes:  Example 5 on page 188

For the function 
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, determine the equations of all horizontal or vertical asymptotes.  Illustrate the behaviour of the graph as it approaches the asymptotes.

Solution:  Re: vertical asymptotes:







Vertical Asymptote Table

	Values of x
	x
	x - 3
	x + 2
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Re: horizontal asymptotes

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


Holes:  If 
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 is a rational function, and if 
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, then there is a hole in the graph of 
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	Example:  Sketch the graph of the function 
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Oblique Asymptotes:  In a rational function 
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 , an oblique asymptote occurs when the degree of the numerator is exactly one greater than the degree of the denominator.

Example 6 on page 190:  Determine the equations of all asymptotes of the graph of 
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� A rational function is a function that can be expressed as � EMBED Equation.3  ���, where � EMBED Equation.3  ��� and � EMBED Equation.3  ��� are polynomial functions and � EMBED Equation.3  ���.
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