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|AF| = |AP| = |AB]|

|AFL| = [APy|, |AFy| = [APy], |AF)| = |APy|, |AFy| = |AP,),
|AFL| + [AFy| = [AP] 4 |APy| |AFy| — |AF| = |APy| — |AP,|
= | P, P2| = const = | P, P,| = const
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ANALYTIC GEOMETRY
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stant (2a) sum of distances to two
given points F} and F (foci).

1. The set of points A with a con-
stant (2a) difference of distances to
two given points Fi and F» (foci).

1. The set of points A with a con-

|AFL| + |AFy| = 2a [AF1| - |AF|| = 24

2. The set of points A such that the ratio of distances to the given point

The set of points A on the same dis-
tance from a given point F' (focus)

Definitions
Fy (focus) and to the given line 1 (directriz) is a constant e (eccentricity). and a given line [ (directriz).
AR _ |AR _ e AF Al
| Al | | Al |AF| = |Al|
0<e<l e>1 e=1
u? 0P u? 0? 9
Equation —+—:1 ———:]_ UZ4CU
a? b2 a?  b?
O0<b<a
Eccentricity € = —, where e=1
c=+Va? — b? ’ c=+Va?+ b?
Foci Fy = (=¢0); Fy,=(c0) F=(0,¢)
a a
Directrices r=—— IT= — Yy=—¢C
& (&
b
Asymptotes No V= ——1U; v=—-1U No
a a
Vertices (—a, 0), (CL, 0) (0, O)
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The trajectory of a light
ray passing through the
foci asymptotically ap-
proaches the major axis

OPTICAL PROPERTIES
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The trajectory of a light
ray passing outside the
segment between the foci
is tangent to an ellipse
confocal with the original
one
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Trajectories of all light rays parallel to
the axis reflect off the parabola and pass

through the focus

The trajectory of a light ray intersect-
ing the segment between the foci is
tangent to a hyperbola confocal with
the original ellipse

The trajectory of a light ray coming out

of one focus will reflect of the opposite
branch of the hyperbola as if it were

coming from the other focus



PEDAL CURVES

Definition. Given a curve I' and a point p, the pedal curve I'), of I' with respect to p is a curve formed
by the bases of perpendiculars from p onto all tangent lines of T'.

Proposition. The pedal curve of an ellipse or a hyperbola with respect to one of its foci is a circle.

Homework. Find the pedal curve of a parabola with respect to its focus.



