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Rational Functions 

 
 
The Reciprocal Function  

𝑓(𝑥) =
1

𝑥
, 𝑥 ≠ 0 

 
The domain of the function is 𝑥 ∈ ℝ, 𝑥 ≠ 0 
The range of the function is 𝑓(𝑥) ∈ ℝ, 𝑓(𝑥) ≠ 0 
 
 
The graph has  

• a vertical asymptote at x = 0 

• a horizontal asymptote at y = 0 

 
 
 
 

The Rational Function 

𝑓(𝑥) =
𝑎𝑥 + 𝑏

𝑐𝑥 + 𝑑
, 𝑥 ≠ −

𝑑

𝑐
 

 

The domain of the function is 𝑥 ∈ ℝ, 𝑥 ≠ −
𝑑

𝑐
 

The range of the function is 𝑓(𝑥) ∈ ℝ, 𝑓(𝑥) ≠
a

𝑐
 

 
 
The graph has  

• a vertical asymptote at 𝑥 = −
𝑑

𝑐
 

• a horizontal asymptote at 𝑦 =
𝑎

𝑐
 

 

 

Special Function – the hole 

If the numerator and denominator have a common 

linear factor, then the graph of the function is a 

horizontal line with a hole 

e.g. 𝑓(𝑥) =
4(𝑥−3)

𝑥−3
, 𝑥 ≠ 3 

 


