
Math 1051 Precalculus I sec 10, Robertson, Wed 2 Apr 08 sec 4.3 Graphs of Rational Functions 

1. Factor numerator and denominator. 
 Find Domain. 
 Find y-intercept. 
2. Reduce R to lowest terms. 
 Find x-intercepts (zeros). 
 At each zero, determine if graph touches x-axis (multiplicity of zero is even) or crosses x-axis 

(multiplicity of zero is odd). 
[At each zero, determine how graph looks by replacing x in non-zero factors and see what you get.] 

3. Find the vertical asymptotes (at the zeros of the denominator). They have the form x = k. 

4. Find horizontal or oblique asymptotes of 
 

R x( ) =
p x( )
q x( )

. 

 If (degree p) < (degree q), horizontal asymptote is y = 0. For example, 
  
R x( ) =

x + 2

x2 + 5x + 6
 

 If degree p = degree q, horizontal asymptote is y = 
 

an
bn

 (ratio of coefficients of dominant terms). 

  For example: 
  
R x( ) =

3x
2 ! 4

x
2 ! 1

 has a horizontal asymptote y = 3.  

 If degree p = degree q + 1, oblique asymptote is y = mx + b 

  For example: 
  
R x( ) =

x3 ! 4

x2
+1

 has an oblique asymptote y = x, 

 If degree p > degree q + 1, no horizontal or oblique asymptote. For example, 
  
R x( ) =

x4 + 2

x2 + 2x
 

 Find where R crosses the horizontal or oblique asymptotes by solving R = asymptote. 
[5.Break up the x-axis into intervals formed by the real zeros of BOTH the numerator and denominator.  

Plot a point in each interval.] 
[6.Show the behavior of the graph near each asymptote.] 
7. Connect the dots. 
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+ 2x
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R x( ) =

x + 2

x2 ! 9
 

  x = ! 3  

  x = 3  

  y = 0  Cross
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R x( ) =

x2
+ 5x + 6
x +1

 

Cross

  y = !x ! 2  

  
y =

1
2

x +
3
2

  x = !1

  y = x + 4  
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  x = 1 

  y = 1 R no cross  

Cross

  
R x( ) =

x
2 + 2x +1

x2
!1

 

 


