117 Conics in PoLar Coordinates
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Eccentricity
s Aoy
DEFINITION
The eccentricity of the ellipse (x*/a?) + (y?/b?) = 1(a > b) is

[g Va? — b2 _. [ distance between foci \
e = = T"

— | distance between vertices

The eccentricity of the hyperbola (x*/a?) — (y?/b?) = 1is

E{ Va2 + b2 [ distance between foci ]
e=lg|=—a S

— | distance between vertice

The eccentricity of a parabolaise = 1.

mm: /4 Conic %C-Hm v
(a) aparabolaife = 1,

(b) an ellipse of eccentricity e if e < 1, and

(¢) a hyperbola of eccentricity eife > 1.

Example 1. Find the eccentricity of the ellipse 422 + 9y* = 36.
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Example 2. Find the eccentricity of the hyperbola 25y% — 162 = 400.
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Definition. (Directrices )

1. The directrices of an ellipse or a hyperbola with foci on the r-axis and center (0,0) are

2

a

a 4
P = = e

e C

2. The directrices of an ellipse or a hyperbola with foci on the y-axis and center (0.0) are
a«  a’
y=t-=+—.
{-'.J

C
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EXAMPLE 1  Find a Cartesian equation for the hyperbola centered at the origin that has
a focus at (3, 0) and the line x = 1 as the corresponding directrix.
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@ Consider the ellipse centered at the origin whose focus is (—3,0) with corresponding

directrix z = —5. Find the eccentricity of the ellipse and its standard-form equation.
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Polar Equations
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Polar Equation for a Conic with Eccentricity e
ke
1 +ecos@’ —~77GB

where x = k > 0 is the vertical directrix.
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r= ke =
1 +ecosB 1 —ecos B
Focus ator} 4 at origin
/. h ‘\ R
Directrix x = k Directrix x = =k
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. ke . ke
r= —— r= —)—-
1 +esinf@ 1 —esinf
y y o
4 Focus at origin
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Directrix y = k
Focus at /
originf '\ ¢

Directrix y = =k
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Tlustration :
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Example 2. Sketch the ellipse r = . Include the directrix corresponding to the focus at

2 —cosfl
the origin. label the vertices and center with appropriate polar coordinates.
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@ Find the standard-form equation for the hyperbola with center at the origi, focus are (=6,0) and
directrix r = —2.
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) L .
——— Include the directrix corresponding to the focus at
o | 3+ 2smf | |
the origin, label the vertices and center with appropriate polar coordinates.

Example 3. Sketch the ellipse r =
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