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Section 4.2: 
Properties of 
Rational Functions 

 
Learning Objectives: 
 
1. Find the Domain of a 

Rational Function (p. 192) 
2.  Find the Vertical 

Asymptotes of a Rational 
Function (p. 195) 

3. Find the Horizontal or 
Oblique Asymptotes of a 
Rational Function (p. 196) 

 
 

Vertical and Horizontal Asymptotes of Rational Functions f x
p x
q x

( )
( )
( )

=  

Example 1: Consider the rational function f x
x

x
( ) =

−
2

3
 

What is the domain of f? 
 
• The line x = a is a vertical asymptote of f(x) if 

f x( ) → ±∞  as x a→ −  or x a→ + . To find the 
vertical asymptote(s) algebraically set q(x) = 0 and 
find the real zeros. 

 
 

 
 
 
 
What is the 
vertical asymptote of f? 
 
 

• The line y = b is a horizontal asymptote of f(x) if f x b( ) → as x → ±∞ . 
 
What is the horizontal asymptote of f? 

 
 
 
 

x f(x) x f(x) 
3.2  2.8  
3.1  2.89  
3.01  2.9  
3.001  2.98  
3.0001  2.99  
3.00001  2.999  
 
 
 

 

x f(x) x f(x) 
10  -10  
100  -100  
1000  -1000  
10000  -10000  
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Consider the rational function f x
p x
q x

a x a x a x a
b x b x b x b

n
n

n
n( )

( )
( )

...
...

= =
+ + + +
+ + + +

2
2

1 0

2
2

1 0

. 

If the degree of p(x) equals the degree of q(x) then the horizontal asymptote is y
a
b

= . 

If the degree of p(x) is less than the degree of q(x) then the horizontal asymptote is 
y = 0 . 
If the degree of p(x) is greater than the degree of q(x) then there is no horizontal 
asymptote. 
Holes: 
State the domain of each function. 

g x
x
x

( ) =
+
−

=
2
42       h x

x
x

( ) =
+
+

3 9
3

       k x
x
x

( ) =
−
+

2 9
3

 

 
 

 
Give the coordinates of any holes. 
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Analyze the graph of the rational function: 

3 4
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