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Topic 1.9: Rational Functions and Vertical 
Asymptotes Vertical Asymptotes            

 
Practice Problem 1 

The graph of function 𝑔𝑔 has a vertical asymptote at x = -2. Which of the following expressions could define 𝑔𝑔(𝑥𝑥)? 
 

(a) (𝑥𝑥+2)4(𝑥𝑥−5)3

(𝑥𝑥+2)4(5−𝑥𝑥)2 

(b) 
(𝑥𝑥+2)5(𝑥𝑥−5)2

(𝑥𝑥+2)4(5−𝑥𝑥)3 

(c)  
(𝑥𝑥+2)4(𝑥𝑥−5)2

(𝑥𝑥+2)5(5−𝑥𝑥)2 

(d) 
(𝑥𝑥+2)5(𝑥𝑥−5)3

(𝑥𝑥+2)5(5−𝑥𝑥)3 

 

Practice Problem 2 
                         𝑦𝑦                                                                𝑦𝑦  

                

The graphs of the polynomial functions 𝑔𝑔 and ℎ are shown. The function 𝑘𝑘(𝑥𝑥) is defined by 𝑘𝑘(𝑥𝑥) = 𝑔𝑔(𝑥𝑥)
ℎ(𝑥𝑥). What are the 

vertical asymptotes of the graph 𝑦𝑦  = 𝑘𝑘(𝑥𝑥)? 

(a)       𝑥𝑥 = −1 𝑎𝑎𝑎𝑎𝑎𝑎 𝑥𝑥 = 2 𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜  

(b)       𝑥𝑥 = −1 𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜  

(c)       𝑥𝑥 = 2 𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜  

(d)       𝑥𝑥 = 3 𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜  
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Practice Problem 1 Solution: 

(c)  
(𝑥𝑥+2)4(𝑥𝑥−5)2

(𝑥𝑥+2)5(5−𝑥𝑥)2 

When the common factor of (x + 2) is reduced from the numerator and the denominator, there is a remaining (x + 2) in 
the denominator resulting in a vertical asymptote at x = -2. 

 

 

Practice Problem 2 Solution: 

(a)       𝑥𝑥 = −1 𝑎𝑎𝑎𝑎𝑎𝑎 𝑥𝑥  =  2 𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜  

The function 𝑦𝑦 = 𝑘𝑘(𝑥𝑥) is undefined when ℎ(𝑥𝑥) = 0, this happens at 𝑥𝑥 = −1 𝑎𝑎𝑎𝑎𝑎𝑎 𝑥𝑥 = 2 . Since there are no 
common zeros in the numerator (where 𝑔𝑔(𝑥𝑥) = 0), there are no holes, only vertical asymptotes. 

 

 

**Note: This activity has been developed independently by Texas Instruments. AP is a registered trademark of the 
College Board, which was not involved in the production of, and does not endorse, this product. Policies subject to 
change. Visit www.collegeboard.org. 

 

 

  

https://urldefense.com/v3/__https:/www.collegeboard.org/__;!!G3vK!SXFRI_DokEr05R8AM5lt1FbckpAdfUjKksrjUsrReqXq_cO5aguMW575_O1vIfV4EGlW8qNsd75DCqE$

