MA 341 - Topics in Geometry
Lecture 25



I't's loci with a soft "c" otherwise you get
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Locus

Set of points satisfying a given property is
called the locus of that property.

Examples:
1. Circle of radius r centered at O: locus of
points at a distance r from O.

2. Locus of points equidistant from 2

points is perpendicular bisector of
segment joining the points.
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4. Given points A and B and real number r,
O < r< m, locus of all points X so that
ZAXB = r is the union of two circular

arcs
XI
X
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Parabola

How many have seen the description of
these as

a) conic sections?

b) quadratic equations?

c) loci of points?

28-Oct-2011 MA 341 9



28-Oct-2011 MA 341 10



28-Oct-2011 MA 341 11



Ellipse

Called an ellipse with foci F; and F..
CF, and CF, = focal radii

Three cases:
I) S < F1F2
Il) S = F1F2
iii) s> F;F,

i) If s < F;F,, then by triangle inequality
s = CF, + CF, > F;F,. Thus, it is empty.
ii) If s = F,F,, then the only points will be
those on F;F,. The ellipse is the segment
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CFI:E:CFZ
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What is the interior of the ellipse?
CF,+CF,<s
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O<e«<l1

V1 v2

28-Oct-2011 MA 341 16



28-Oct-2011 MA 341 17



(1,1)
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(11)
\/(X_1)2+(y—1)2 -|-\/(x_4)2_|_(y_5)2 _7

v
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Ellipse

JOx =1+ (y =1 +J(x 4 +(y-5)' =7

(Vo7 (v 17 +ox—4F + (-5 | =49

2/(x ~1) +(y — 17 {/(x — 4) +(y ~B) = 49 —((x 1) +(y ~1) + (x ~ 4) +(y - 5)°)

2\/(><—1)2 +(y-1)° \/(x—4)2 +(y-5) =49 —(2x2 +2y° —10x - 12y + 43)
=6 —(2x2 +2y° —10x —12y)

JO =12 +(y =12 (x — 4 + (y ~5)* =3—(x* +y? ~5x by

(\/(x_1)2 +(y —1)(x — 4% +(y - BY )2 :(3‘(x2 +y° _5X—6Y))2
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Ellipse

2
((x =27 +(y =17)((x—4Y +(y -5)) = (3~ (x* +y* ~Bx - 6y))
X4yt —2x -2y +2)(X* +y* —8x —10y + 41) =
x* +2x°y? +y* —10x® —12x%y —10xy® —12y® +19x° + 60xy + 30y° + 30x + 36y + 9

x* +2x°y? +y* —10x® —12x%y —10xy® —12y> + 59x* + 36xy + 63y — 98x —102y + 82 =
x* +2x°y° +y* —10x® —12x%y —10xy® —12y* +19x° + 60xy + 30y” + 30x + 36y +9

40x° - 24xy + 33y° —128x - 138y +73=0
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(1.1)
40x% — 24xy + 33y° 1128x 138y + 73 =0
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