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Alternative Definition of a Conic

The locus of a point in the plane that moves such that its distance from a
fixed point (focus) is in a constant ratio to its distance from a fixed line
(directrix) is a conic. The constant ratio is the eccentricity of the conic and is
denoted by e. Moreover, the conic is an ellipse when 0 < e¢ < 1, a parabola
when e = 1, and a hyperbola when ¢ > 1. (See the figures below.)
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Polar Equations of Conics
The graph of a polar equation of the form
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is a conic, where ¢ > 0 is the eccentricity and |p| is the distance between the
focus (pole) and the directrix.
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The locus of a point in the plane that moves such that its distance from a fixed point (ﬁ:\fus} is in a constant ratio to its distance from a fixe
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Match the conic with its eccentricity. {
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Write the polar equation of the conic for each value of e. Identify the type of conic represented by each equation. Verify your answers with a
graphing utility.
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The planets travel in elliptical orbits with the sun at one focus. Assume that the focus is at the pole, the major axis lies on the polar axis, and the length of the major axis is 2a (see figure)
Show that the polar equation of the orbitis r = a(1 — 2}/ (1 — e cos ), where e is the eccentricity.
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When & = 0, we know that r = c+ a = ez + 3 = a(1 + e). Therefore,
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