
MTH 232        Conic Sections - Prof. Townsend   Fall 2011 

Graph   Graph Equation 
Circle 

 

 
 

x2 + y2 = r2  

 Decentered Circle 

 

 
 

x ! h( )2 + y ! k( )2 = r2
 

Horizontal Ellipse 

 

x2

a2
+
y2

b2
= 1

 
 

a > b  
a2 = b2 + c2  

 
Vertices: (±a,0)  

Foci: (±c,0)  
B2 ! 4AC < 0  

 Vertical Ellipse 

 

x2

b2
+
y2

a2
= 1 

 
a > b  

a2 = b2 + c2  
 

Vertices: (0,±a)  
Foci: (0,±c)  
B2 ! 4AC < 0  

Rotated Ellipse 

 

x2

a2
+
y2

b2
= 1  

 
x = x 'cos! " y 'sin!
y = x 'sin! + y 'cos!

 

tan2! =
B

A " C
 

if A = C  then 
 ! = 45!  

 Decentered Ellipse 

 

 
x ! h( )2
a2

+
y ! k( )2
b2

= 1
 

Horizontal Hyperbola 
 

 

x2

a2
!
y2

b2
= 1  

 
c2 = a2 + b2  

Vertices: (±a,0)  
Foci: (±c,0)  
Asymptotes: 

y = ±
b
a
x  

B2 ! 4AC > 0  

 Vertical Hyperbola 
 

 

y2

a2
!
x2

b2
= 1 

 
Vertices: (0,±a)  

Foci: (0,±c)  
Asymptotes: 

y = ±
a
b
x  

B2 ! 4AC > 0  

Horizontal Parabola 

 

y2 = 4 p x ! h( )  
 

Standard Form: 
y2 = 4 px  

Focus: (p,0)  
Directrix: x = ! p  

 

 Vertical Parabola 

 

x2 = 4 p y ! k( )  
 

Standard Form: 
x2 = 4 py  

Focus: (0, p)  
Directrix: y = ! p  
B2 ! 4AC = 0  

 


