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Steps in graphing a rational function 

Step 1: Find Domain: 

 𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑟𝑒𝑠𝑡𝑟𝑖𝑐𝑡𝑖𝑜𝑛𝑠 𝑜𝑛 𝑡ℎ𝑒 𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒 

 
1

𝑥
, 𝑥 ≠ 0 

 √𝑥, 𝑥 ≥ 0 

Step 2: Find Vertical Asymptote:  

 𝑆𝑒𝑡 𝑑𝑒𝑛𝑜𝑚𝑖𝑛𝑎𝑡𝑜𝑟 𝑒𝑞𝑢𝑎𝑙 𝑡𝑜 𝑧𝑒𝑟𝑜 𝑎𝑛𝑑 𝑠𝑜𝑙𝑣𝑒. 
 𝑥 − 𝑎 = 0, 𝑥 = 𝑎 𝑖𝑠 𝑡ℎ𝑒 𝑣𝑒𝑟𝑡𝑖𝑐𝑎𝑙 𝑎𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒 

Step 3: Find Horizontal Asymptote: 

 𝑓(𝑥) =
𝑃(𝑥)

𝑄(𝑥)
 

 𝐼𝑓 𝑡ℎ𝑒 𝑑𝑒𝑔𝑟𝑒𝑒 𝑜𝑓 𝑃(𝑥) 𝑖𝑠 𝑙𝑒𝑠𝑠 𝑡ℎ𝑎𝑛 𝑡ℎ𝑒 𝑑𝑒𝑔𝑟𝑒𝑒 𝑜𝑓 𝑄(𝑥), 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒   
𝑦 = 0 𝑖𝑠 𝑡ℎ𝑒 ℎ𝑜𝑟𝑖𝑧𝑜𝑛𝑡𝑎𝑙 𝑎𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒 

 𝐼𝑓 𝑡ℎ𝑒 𝑑𝑒𝑔𝑟𝑒𝑒 𝑜𝑓 𝑃 (𝑥) 𝑖𝑠 𝑒𝑞𝑢𝑎𝑙 𝑡𝑜 𝑡ℎ𝑒 𝑑𝑒𝑔𝑟𝑒𝑒 𝑜𝑓 𝑄(𝑥), 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒  

  𝑦 =
𝑝

𝑞
 𝑖𝑠 𝑡ℎ𝑒 ℎ𝑜𝑟𝑖𝑧𝑜𝑛𝑡𝑎𝑙 𝑎𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒. 𝑊ℎ𝑒𝑟𝑒 𝑝 𝑖𝑠 𝑡ℎ𝑒 𝑙𝑒𝑎𝑑𝑖𝑛𝑔  

𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑛𝑢𝑚𝑒𝑟𝑎𝑡𝑜𝑟 𝑎𝑛𝑑 𝑞 𝑖𝑠 𝑡ℎ𝑒 𝑙𝑒𝑎𝑑𝑖𝑛𝑔 𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑑𝑒𝑛𝑜𝑚𝑖𝑛𝑎𝑡𝑜𝑟 

 𝐼𝑓 𝑡ℎ𝑒 𝑑𝑒𝑔𝑟𝑒𝑒 𝑜𝑓 𝑃(𝑥) 𝑖𝑠 𝑔𝑟𝑒𝑎𝑡𝑒𝑟 𝑡ℎ𝑎𝑛 𝑡ℎ𝑒 𝑑𝑒𝑔𝑟𝑒𝑒 𝑜𝑓 𝑄(𝑥), 𝑡ℎ𝑒𝑛  
𝑡ℎ𝑒𝑟𝑒 𝑖𝑠 𝑛𝑜 ℎ𝑜𝑟𝑖𝑧𝑜𝑛𝑡𝑎𝑙 𝑎𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒. 

Step 4: Find Slant Asymptote if any: 

𝐼𝑓 𝑡ℎ𝑒 𝑑𝑒𝑔𝑟𝑒𝑒 𝑜𝑓 𝑃(𝑥) 𝑖𝑠 𝑜𝑛𝑒 𝑔𝑟𝑒𝑎𝑡𝑒𝑟 𝑡ℎ𝑒𝑛 𝑡ℎ𝑒 𝑑𝑒𝑔𝑟𝑒𝑒 𝑜𝑓 𝑄(𝑥), 𝑡ℎ𝑒𝑟𝑒 𝑖𝑠 
𝑎 𝑠𝑙𝑎𝑛𝑡 𝑎𝑠𝑦𝑚𝑝𝑡ℎ𝑜𝑡𝑒. 𝑇𝑜 𝑓𝑖𝑛𝑑 𝑖𝑡, 𝑑𝑖𝑣𝑖𝑑𝑒 𝑃(𝑥) 𝑏𝑦 𝑄(𝑥)𝑎𝑛𝑑 𝑖𝑔𝑛𝑜𝑟𝑒 𝑡ℎ𝑒  
𝑟𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟. 𝑇ℎ𝑒 𝑞𝑢𝑜𝑡𝑖𝑒𝑛𝑡 𝑖𝑠 𝑡ℎ𝑒 𝑠𝑙𝑎𝑛𝑡 𝑎𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒. 𝑆𝑒𝑡 𝑒𝑞𝑢𝑎𝑙 𝑡𝑜 𝑦. 
 
Step 5: Find x- and y- intercepts: 

𝑇𝑜 𝑓𝑖𝑛𝑑 𝑦 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 𝑝𝑙𝑢𝑔 𝑖𝑛 𝑎 0 𝑓𝑜𝑟 𝑒𝑣𝑒𝑟𝑦 𝑥 𝑎𝑛𝑑 𝑠𝑜𝑙𝑣𝑒 𝑓𝑜𝑟 𝑦.  (0, 𝑦) 
𝑇𝑜 𝑓𝑖𝑛𝑑 𝑥 𝑖𝑛𝑒𝑟𝑐𝑒𝑝𝑡 𝑠𝑒𝑡 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑡𝑜 0 𝑎𝑛𝑑 𝑠𝑜𝑙𝑣𝑒 𝑓𝑜𝑟 𝑥. (𝑥, 0) 
 

Step 6: Draw the graph: 

 𝐷𝑟𝑎𝑤 𝑑𝑎𝑠ℎ𝑒𝑑 𝑙𝑖𝑛𝑒𝑠 𝑓𝑜𝑟 𝑡ℎ𝑒 ℎ𝑜𝑟𝑖𝑧𝑜𝑛𝑡𝑎𝑙, 𝑣𝑒𝑟𝑡𝑖𝑐𝑎𝑙, 𝑎𝑛𝑑 𝑠𝑙𝑎𝑛𝑡 𝑎𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒𝑠. 
 𝑃𝑙𝑜𝑡 3 𝑝𝑜𝑖𝑛𝑡𝑠 𝑜𝑛 𝑡ℎ𝑒 𝑟𝑖𝑔ℎ𝑡 𝑠𝑖𝑑𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑣𝑒𝑟𝑡𝑖𝑐𝑎𝑙 𝑎𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒 

𝑃𝑙𝑜𝑡 3 𝑝𝑜𝑖𝑛𝑡𝑠 𝑜𝑛 𝑡ℎ𝑒 𝑙𝑒𝑓𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑣𝑒𝑟𝑡𝑖𝑐𝑎𝑙 𝑎𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒 

 𝐶𝑜𝑛𝑛𝑒𝑐𝑡 𝑡ℎ𝑒 𝑝𝑜𝑖𝑛𝑡𝑠 𝑎𝑛𝑑 𝑙𝑒𝑎𝑑 𝑐𝑢𝑟𝑣𝑒 𝑡𝑜𝑤𝑎𝑟𝑑 𝑎𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒𝑠. 

 


