
Solving Rational Equations 
A rational function is undefined at holes and 
vertical asymptotes. 

 

If you find a solution where the function is 
undefined, then that solution is extraneous. 

 

Steps: 

1) Factor and identify the LCD.  

2) Multiply each term by the LCD and simplify. 

3) Solve the remaining equation. 

 



Solve:   
𝟐𝒙 − 𝟓

𝒙 − 𝟖
+

𝒙

𝟐
=

𝟏𝟏

𝒙 − 𝟖
 

𝑳𝑪𝑫: 𝟐(𝒙 − 𝟖) 

𝟐(𝟐𝒙 − 𝟓) + 𝒙(𝒙 − 𝟖) = 𝟏𝟏(𝟐) 

𝟐(𝒙 − 𝟖)
𝟐𝒙 − 𝟓

(𝒙 − 𝟖)
+ 𝟐(𝒙 − 𝟖)

𝒙

𝟐
=

𝟏𝟏

(𝒙 − 𝟖)
𝟐(𝒙 − 𝟖) 

𝟒𝒙 − 𝟏𝟎 + 𝒙𝟐 − 𝟖𝒙 = 𝟐𝟐 

𝒙𝟐 − 𝟒𝒙 − 𝟑𝟐 = 𝟎 

Identify the LCD 

Multiply each term by 
the LCD. 

Cancel common factors 
before simplifying. 

Multiply the remaining terms. 

𝟐(𝒙 − 𝟖)
𝟐𝒙 − 𝟓

(𝒙 − 𝟖)
+ 𝟐(𝒙 − 𝟖)

𝒙

𝟐
=

𝟏𝟏

(𝒙 − 𝟖)
𝟐(𝒙 − 𝟖) 

Solve the resulting equation. 



(𝒙 − 𝟖)(𝒙 + 𝟒) = 𝟎 

𝒙 − 𝟖 = 𝟎  𝒂𝒏𝒅  𝒙 + 𝟒 = 𝟎 

𝒙 = 𝟖  𝒂𝒏𝒅  𝒙 = −𝟒 

x = 4 is the solution.   

x = 8 is extraneous because the function is undefined at x = 8 (vertical asymptote) 

𝒙𝟐 − 𝟒𝒙 − 𝟑𝟐 = 𝟎 



Solve:   
𝟏𝟔

𝒙𝟐 − 𝟏𝟔
=

𝟑

𝒙 − 𝟒
 

𝑳𝑪𝑫: (𝒙 + 𝟒)(𝒙 − 𝟒) 

𝟏𝟔 = 𝟑(𝒙 + 𝟒) 

(𝒙 + 𝟒)(𝒙 − 𝟒)
𝟏𝟔

𝒙 + 𝟒 𝒙 − 𝟒
=

𝟑

𝒙 − 𝟒
(𝒙 + 𝟒)(𝒙 − 𝟒) 

𝟏𝟔 = 𝟑𝒙 + 𝟏𝟐 

Identify the LCD 

Multiply each term 
by the LCD. 

𝟏𝟔

(𝒙 + 𝟒)(𝒙 − 𝟒)
=

𝟑

(𝒙 − 𝟒)
 Factor 

(𝒙 + 𝟒)(𝒙 − 𝟒)
𝟏𝟔

𝒙 + 𝟒 𝒙 − 𝟒
=

𝟑

𝒙 − 𝟒
(𝒙 + 𝟒)(𝒙 − 𝟒) 

Cancel common factors 
before simplifying. 

Multiply the remaining terms. 

Solve the resulting equation. 



𝟏𝟔 = 𝟑𝒙 + 𝟏𝟐 

𝟒 = 𝟑𝒙 

𝒙 =
𝟑

𝟒
 

x = 
3

4
 is the solution.  There are no extraneous solutions 

because the function is only undefined at x = 4 and x = -4 



Solve:   
4

𝑥+2
+

5

𝑥−2
=

29

𝑥2−4
 

4

𝑥 + 2
+

5

𝑥 − 2
=

29

(𝑥 + 2)(𝑥 − 2)
 

𝐿𝐶𝐷: (𝑥 + 2)(𝑥 − 2) 

(𝑥 + 2)(𝑥 − 2)
4

(𝑥 + 2)
+ (𝑥 + 2)(𝑥 − 2)

5

(𝑥 − 2)
=

29

(𝑥 + 2)(𝑥 − 2)
(𝑥 + 2)(𝑥 − 2) 

4(𝑥 − 2) + 5(𝑥 + 2) = 29 

Identify the LCD 
Multiply each term 
by the LCD. 

Factor 

Cancel common factors 
before simplifying. 

Multiply the remaining terms. 

(𝑥 + 2)(𝑥 − 2)
4

(𝑥 + 2)
+ (𝑥 + 2)(𝑥 − 2)

5

(𝑥 − 2)
=

29

(𝑥 + 2)(𝑥 − 2)
(𝑥 + 2)(𝑥 − 2) 



4𝑥 − 8 + 5𝑥 + 10 = 29 
9𝑥 + 2 = 29 
9𝑥 = 27 
𝑥 = 3 

 

The solution is x = 3.  There are no extraneous solutions. 

Solve the resulting equation. 


