
G R A P H I N G  
R AT I O N A L  
F U N C T I O N S



A rational function is a function 
whose rule can be written as a ratio of 
two polynomials. Its graph is usually a 
hyperbola, which has two or more 
separate branches

Remember f(x) =  
1

𝑥
is the simplest rational function



Like logarithmic and 

exponential functions, 

rational functions may 

have asymptotes. The 

function f(x) =     has a 

vertical asymptote at 

x = 0 and a horizontal 

asymptote at y = 0. 

1
x



WHEN 
GRAPHING A 
RATIONAL 
FUNCTION, WE 
NEED TO BE 
AWARE OF THE 
FOLLOWING…

Horizontal Asymptotes

Vertical Asymptotes

Slant Asymptotes

Holes

Intercepts

Domain and Range

End Behavior



HORIZONTAL 
ASYMPTOTE RULES: Degree is the same on the top and bottom: 

Divide the Leading Coefficients

Degree is larger on top: No Horizontal 
Asymptote (If degree on the top is exactly one 
more than the bottom, there is a slant 
asymptote)

Degree is Larger on the bottom: Horizontal 
Asymptote at y=0

The existence and 

location of a horizontal 

asymptote depends on 

the degrees of the 

polynomials that make 

up the rational 

function.



EXAMPLES OF HORIZONTAL 
ASYMPTOTES

1) f(x) = 
−𝑥2−2𝑥+3

𝑥2+5𝑥−6

2) f(x) = 
𝑥2+2𝑥−11

𝑥+4

3) f(x) = 
3𝑥+12

𝑥2−16



HOLES

A hole occurs if the rational function has the same factor in both the 

numerator and denominator (so it cancels out).

1)f(x) = 
𝑥2+5𝑥+6

𝑥+3

2)f(x) = 
𝑥2−9

𝑥 −3



VERTICAL ASYMPTOTES

The vertical asymptotes appear at the value that makes the 

denominator equal to 0.

1) f(x) = 
𝑥2+5𝑥+6

𝑥 −4

2) f(x) = 
𝑥2+3𝑥+2

5



ZEROS (X-INTERCEPTS)

•Where numerator equals 0 (because if the 
numerator is 0, then the whole thing is 0)

f(x) = 
𝑥2+5𝑥+6

𝑥 −4



Y-INTERCEPT

•Plug 0 in for x and solve for y

• Look at the constants in the numerator and 

denominator

f(x) = 
𝑥2+5𝑥+6

𝑥 −4



END BEHAVIOR
(YOU WILL BE TESTED ON THIS IN PRE-CALC)



PUTTING IT ALL TOGETHER

• Identify the asymptotes, intercepts, and holes. Sketch a graph and state the domain and 

range.

1) f(x) = 
𝑥2 − 16

𝑥2+3𝑥 −4

2) f(x) = 
𝑥2+8

𝑥 −1

3) f(x) = 
2

2𝑥2−7𝑥 −4

We are going 

to find the 

holes first (in 

order to avoid 

confusion)!


