
Conics 
Parabola  

𝑎 > 0: 𝑂𝑝𝑒𝑛 𝑈𝑝 
𝑎 < 0: 𝑂𝑝𝑒𝑛 𝑑𝑜𝑤𝑛 

 𝑦2 = 4𝑎𝑥 
 

𝑥2 = 4𝑎𝑦 (𝑦 − 𝑘)2 = 4𝑎(𝑥 − ℎ) (𝑥 − ℎ)2 = 4𝑎(𝑦 − 𝑘) 

Major Axis Parallel to x-axis 
(Horizontal Axis) 

Parallel to y-axis 
(Vertical Axis) 

Parallel to x-axis 
(Horizontal Axis) 

Parallel to y-axis 
(Vertical Axis) 

Vertex (0,0) (0,0) (ℎ, 𝑘) (ℎ, 𝑘) 

Focus (𝑎, 0) (0, 𝑎) (ℎ + 𝑎, 𝑘) (ℎ, 𝑘 + 𝑎) 

Directrix 𝑥 = −𝑎 𝑦 = −𝑎 𝑥 = ℎ − 𝑎 𝑦 = 𝑘 − 𝑎 

Graphical 
Example 

    

 

Ellipse 
If a under x, more wide than tall, if a under y, more tall than wide, and if a=b it’s a circle 

𝑎 > 𝑏 > 0 
𝑏2 = 𝑎2 − 𝑐2 
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Major Axis Parallel to x-axis 
(Horizontal Axis) 

Parallel to y-axis 
(Vertical Axis) 

Parallel to x-axis 
(Horizontal Axis) 

Parallel to y-axis 
(Vertical Axis) 

Center (0,0) (0,0) (ℎ, 𝑘) (ℎ, 𝑘) 

Vertices of Major Axis (±𝑎, 0) (0, ±𝑎) (ℎ ± 𝑎, 𝑘) (ℎ, 𝑘 ± 𝑎) 

Endpoints of minor axis (0, ±𝑏) (±𝑏, 0) (ℎ, 𝑘 ± 𝑏) (ℎ ± 𝑏, 𝑘) 

Foci (±𝑐, 0) (0, ±𝑐) (ℎ ± 𝑐, 𝑘) (ℎ, 𝑘 ± 𝑐) 

Graphical 
Example 

   
 



 

Hyperbolas 
If x is first, open left and right 
If y is first open up and down 

𝑏2 = 𝑐2−𝑎2 
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Major Axis Parallel to x-axis 
(Horizontal Transverse Axis) 

Parallel to y-axis 
(Vertical  Transverse Axis) 

Parallel to x-axis 
(Horizontal Transverse Axis) 

Parallel to y-axis 
(Vertical Transverse Axis) 

Center (0,0) (0,0) (ℎ, 𝑘) (ℎ, 𝑘) 

Vertices  (±𝑎, 0) (0, ±𝑎) (ℎ ± 𝑎, 𝑘) (ℎ, 𝑘 ± 𝑎) 

Foci (±𝑐, 0) (0, ±𝑐) (ℎ ± 𝑐, 𝑘) (ℎ, 𝑘 ± 𝑐) 

Asymptotes  
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