
Conic Sections:   Hyperbolas 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ex:  What is the equation of the hyperbola:    it’s vertical 

𝑐𝑒𝑛𝑡𝑒𝑟 = (−3, 0)   →   ℎ = −3,   𝑘 = 0           𝑎 = 4, 𝑐 = 5 

𝑐2 − 𝑎2 = 𝑏2 = 25 − 16 = 9  →   𝑏 = 3    So  
(𝑦−0)2

16
−

(𝑥+3)2

9
= 1 

Ex:  For the hyperbola:  
(𝑥−5)2

4
−

(𝑦+4)2

36
= 1,   what are the coordinates of the 

foci?   Horizontal so the foci are at (ℎ ± 𝑐, 𝑘). 

(ℎ, 𝑘) = (5, −4)   →    ℎ = 5, 𝑘 = −4 

𝑎2 = 4, 𝑏2 = 36  →   𝑐2 = 𝑎2 + 𝑏2 = 4 + 36 = 40 →   𝑐 = √40   →   𝑓𝑜𝑐𝑖 = (5 ± √40, −4) 𝑜𝑟 (5 ± 2√10 , −4) 


