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Final is Comprehensive. Due Midnight, December 9th.

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 conjc and is
denoted by e. Moreover, the conic is an ellipse when 0 < ¢ < 1, a parabola
when e = 1, and a hyperbola when e > 1. (See the figures below.) .
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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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Identifying a Conic In Exercises 5-8,
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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Matching InExercises 9-12, match the polar equation
with its graph. [The graphs are labeled (a), (b), (c),
and (d).]

(a) % (b) %

() (d) z

= @
2
3 - 3 _  —
|+ L 258

3 3 . = /___/-
. 10. 2+ cos @ a.(l#";,,“”e)
4 4 <P —
= e— = —_— = —
. r 1 +sinf 1z r 1 —3sinf \+4"m9

from

P': 3 = Ac{ ‘-MQQ

oels o Airectrix




221128-6-9.notebook

November 28, 2022

Eﬁ@ Sketching a Conic In Exercises 13-24,
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i? identify the conic represented by the equation
; and sketch its graph.
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B Graphing a Rotated Conic In Exercises 33-36, use #3% (" ;L,-FI'
a graphing utility to graph the rotated conic. oS ( e /%I’S 76 a /l-j
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Astronomy The planets travel in elliptical orbits A }
with the sun at one focus. Assume that the focus is at the eP W i(":f:
pole, the major axis lies on the polar axis, and the length r= /e = |- 06'6
of the major axis is 2a (see figure). Show that the polar ) ~eeos _
equation of the orbit is r = a(l — €%)/(1 — e cos 6), " 4o SL""""'j
. .. T 4 a0
where e 1s the eccentricity. 2
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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 < ¢ < 1, a parabola L
when e = 1, and a hyperbola when e > 1. (See the figures below.) G J/
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Find a polar equation of the conic in terms of r with its focus at the pole.

Conic Vertices
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