                                 CONIC SECTIONS

(1) Equations of  parabolas with vertex at (0,0).  The focus is on the x or y axis; 
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.  In all cases, the vertex is directly between (a units) the directrix and the focus. Parabolas point toward the focus.

  Focus    

     Directrix
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	Axis of symmetry is the x-axis; opens right.
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	Axis of symmetry is the x-axis; opens left.
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	Axis of symmetry is the y-axis; opens up.
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The Lactus Rectum of a parabola is the line segment of length 4a which intersects the focus and has endpoints on “opposite branches” of the parabola, either above and below the focus or left and right of the focus.  The Lactus Rectum of a parabola is perpendicular to the axis of symmetry of the parabola, and is found by solving for a.The Lactus Rectum 

gives us an idea of how wide the

parabola will be.
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 (2) Equations of parabolas with vertex at (h,k). The axis of symmetry is parallel to the x or y axis; 
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.  In all cases, the vertex is directly between( a units) the directrix and the focus.
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Directrix
       SF Equation
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	Axis of symmetry is parallel to the x-axis; opens right.
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	Axis of symmetry is parallel to the x-axis; opens left.
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	Axis of symmetry is parallel to the y-axis; opens up.
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	Axis of symmetry is parallel to the y-axis; opens down.


The Lactus Rectum of a parabola is the line segment of length 4a which intersects the focus and has endpoints on “opposite branches” of the parabola, either above and below the focus or left and right of the focus.  The Lactus Rectum 

of a parabola is perpendicular to the

 axis of symmetry of the parabola,

 and is found by solving for a.

The Lactus Rectum gives us an idea 

of how wide the parabola will be.
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 (3) Equations of ellipses with center at (0,0). 
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	Along x-axis 
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	Along y-axis 
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(4)  Equations of ellipses with center at (h,k). 
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	Parallel to x-axis 
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	Parallel to y-axis 
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In all cases, each  vertex is a units from the center.  Each focus is c units from the center.  

The center, foci and vertices all lay on the major axis (which has length 2a and endpoints at the vertices).  The minor axis, which is smaller than the major axis, has length 2b.  The major and minor axis intersect at the center of the ellipse and are perpendicular to one another.
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 (5) Equations of hyperbolas with center at (0,0) ;
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Asymptotes 
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Asymptotes
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In all cases, each  vertex is a units from the center.  Each focus is c units from the center.  
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The center, foci and vertices all lay on the transverse axis. 

  Hyperbolas always point toward the focus and away from the center.
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 The foci are “outside” the hyperbola, whereas with an ellipse, the foci are “inside” the ellipse.
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The asymptotes always cross through the center of the hyperbola
and give us an idea of how wide the hyperbola will be.
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(6)  Equations of hyperbolas with center at (h,k)  
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	Parallel to the x-axis 
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Asymptotes
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	Parallel to the y-axis 
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In all cases, each  vertex is a units from the center.  Each focus is c units from the center.  
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The center, foci and vertices all lay on the transverse axis. 

Hyperbolas always point toward the focus and away from the center.
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 The foci are “outside” the hyperbola, whereas with an ellipse, the foci are “inside” the ellipse.
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The asymptotes always cross through the center of the hyperbola
and give us an idea of how wide the hyperbola will be.
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