« the coordinates of the foci are (h, k * ¢), where ¢® = a® — b°.

Just as with ellipses centered at the origin, ellipses that are centered at a point
(h, k) have vertices, co-vertices, and foci that are related by the equation
02 = a2 - bz. We can use this relationship along with the midpoint and distance

formulas to find the equation of the ellipse in standard form when the vertices
and foci are given.
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Figure 7. (a) Horizontal ellipse with center (h, k) (b) Vertical ellipse with center (h, k)

HOW TO: GIVEN THE VERTICES AND FOCI OF AN ELLIPSE

NOT CENTERED AT THE ORIGIN, WRITE ITS EQUATION IN
STANDARD FORM.

1. Determine whether the major axis is parallel to the x— or y-axis.

1. If the y-coordinates of the given vertices and foci are the same,
then the major axis is parallel to the x-axis. Use the standard form
— 1H)2 — 1.\2
(@=h =k’ _
a? b? '
2. If the x-coordinates of the given vertices and foci are the same,

then the major axis is parallel to the y-axis. Use the standard form
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