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Parabola: 

(𝑥 − ℎ)2 = 4𝑝(𝑦 − 𝑘) 

Vertex: (ℎ, 𝑘) 

Opens up if 𝑝 is positive   

Opens down if 𝑝 is negative  

Focus: (ℎ, 𝑘 + 𝑝) 

Directrix: 𝑦 = 𝑘 − 𝑝 

(𝑦 − 𝑘)2 = 4𝑝(𝑥 − ℎ) 

Vertex: (ℎ, 𝑘) 

Opens right if 𝑝 is positive  

Opens left if 𝑝 is negative  

Focus: (ℎ + 𝑝, 𝑘) 

Directrix: 𝑥 = ℎ − 𝑝 

_____________________________________________________________________________________ 

Circle: 

(𝑥 − ℎ)2 + (𝑦 − 𝑘)2 = 𝑟2  Center: (ℎ, 𝑘)  Radius: 𝑟 

_____________________________________________________________________________________ 

Ellipse: 

(𝑥 − ℎ)2

𝑎2
+

(𝑦 − 𝑘)2

𝑏2
= 1 

Center: (ℎ, 𝑘)  Vertices: (ℎ − 𝑎, 𝑘) , (ℎ + 𝑎, 𝑘) , (ℎ, 𝑘 − 𝑏) , (ℎ, 𝑘 + 𝑏)  𝑐 = √|𝑎2 − 𝑏2| 

if 𝑎 > 𝑏, 

foci: (ℎ − 𝑐, 𝑘) , (ℎ + 𝑐, 𝑘) 

horizontal major axis with length 2𝑎, and vertical minor axis with length 2𝑏 

if 𝑎 < 𝑏, 

foci: (ℎ, 𝑘 − 𝑐) , (ℎ, 𝑘 + 𝑐) 

vertical major axis with length 2𝑏, and horizontal minor axis with length 2𝑎 

_____________________________________________________________________________________ 

Hyperbola: 

Center: (ℎ, 𝑘)  𝑐 = √𝑎2 + 𝑏2  Asymptotes: 𝑦 =
𝑏

𝑎
(𝑥 − ℎ) + 𝑘  , 𝑦 = −

𝑎

𝑏
(𝑥 − ℎ) + 𝑘 

If the term with 𝑥 is positive when equal to 1,  If the term with 𝑦 is positive when equal to 1,

(𝑥 − ℎ)2

𝑎2
−

(𝑦 − 𝑘)2

𝑏2
= 1 −

(𝑥 − ℎ)2

𝑎2
+

(𝑦 − 𝑘)2

𝑏2
= 1 

Vertices: (ℎ − 𝑎, 𝑘) , (ℎ + 𝑎, 𝑘) Vertices: (ℎ, 𝑘 − 𝑏) , (ℎ, 𝑘 + 𝑏)

Foci: (ℎ − 𝑐, 𝑘) , (ℎ + 𝑐, 𝑘) Foci: (ℎ, 𝑘 − 𝑐) , (ℎ, 𝑘 + 𝑐)

 


