Summary of the Conic Sections
ELLIPSES
Definition: An ellipse is the set of all points in the plane the sum of whose distances from
two fixed points (the foci) is constant.
The standard equation of an ellipse is
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For both types of ellipses, the center is (ℎ, 𝑘), and the vertices are the endpoints of the
major axis.
Use the value of 𝑐 to find the coordinates of each focus. The foci are always located on the
major axis and are each 𝑐 units away from the center.
Circles: If 𝑎 = 𝑏, then the ellipse is a circle, and 𝑎 and 𝑏
will both be equal to the radius 𝑟. The foci of a circle are
located at the same point—the center. Remember that
the standard equation of a circle is
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HYPERBOLAS
Definition: A hyperbola is the set of all points in the plane the difference of whose
distances from two fixed points (the foci) is constant.
For hyperbolas that open left and right,
the standard equation is

For hyperbolas that open up and down,
the standard equation is
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For both types of hyperbolas, the center is (ℎ, 𝑘), and the vertices are the endpoints of the
transverse axis (they are the turning points of the branches of the hyperbola).
Use the value 𝑐 = √𝑎2 + 𝑏 2 to find the coordinates of each focus. The branches of a
hyperbola will always bend towards the foci and away from the center.
Use the values of 𝑎 and 𝑏 to create a rectangular box around the center of the hyperbola.
The diagonals of this box form the asymptotes. The equations of the asymptotes are
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PARABOLAS
Definition: A parabola is the set of all points in the plane equidistant from a fixed line (the
directrix) and a fixed point (the focus).

For a parabola that opens up or down, the
standard equation is
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For a parabola that opens left or right, the
standard equation is
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For each parabola, the vertex is (ℎ, 𝑘). The distance from the vertex to both the focus and
directrix is given by |𝑝|.
The graph of a parabola always bends towards its focus and away from its directrix (see the
example below).

