
Formulas for Conic Sections 
Circle 

For circle with radius r : 
Center (h, k): 

(x – h)2 + (y – k)2 = r2 
Center (0, 0): x2 + y2 = r2 

Eccentricity: e = 0 
 

Parabola 

For parabola with vertical axis 
and directrix y = k – p, where p 

is a nonzero real number: 

Vertex (h, k):  
(x – h)2 = 4p(y – k) 

Vertex (0, 0): x2 = 4py 

For parabola with horizontal 
axis and directrix x = h – p, 
where p is a nonzero real 

number: 

Vertex (h, k):  
(y – k)2 = 4p(x – h) 

 
Vertex (0, 0): y2 = 4px 

 
Eccentricity: e = 1  
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Ellipse 
For ellipse with horizontal major 

axis, where a > b > 0: 
Center (h, k): 

 

Center (0, 0):   

For ellipse with vertical major 
axis, where a > b > 0: 

Center (h, k): 

 

Center (0, 0):   

Eccentricity: 0 < e < 1,  
where c2 = a2 – b2 

  

Hyperbola 
For hyperbola with horizontal 

transverse axis, where a > 0, b 
> 0: 

Center (h, k): 

 

Center (0, 0):  

Foci (h ± c, k),               
where c2 = a2 + b2 
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For hyperbola with a vertical 
transverse axis, where a > 0, b 

> 0: 
Center (h, k): 

 

Center (0, 0):  

Foci: (h, k ± c), 
Eccentricity: e > 1,  

 where c2 = a2 + b2 
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