MA 341 - Topics in Geometry
Lecture 26



Conic Sections

Believed first used by Apollonius of Perga
hyperbola comes from Greek word meaning
"excessive"
ellipse comes from Greek word for
"deficient"”
parabola comes from Greek word for
"comparable®
May refer to eccentricity of curves
hyperbola - greater than one
ellipse - less than one
parabola - exactly one
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Then
VFI’VFZ - (F1F2 - VFz) - VFZ - F1F2"' ZVFZ =S

If we reflect V across the midpoint we get
a second point, V', on the hyperbola.

V, V' - vertices of hyperbola
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What is the common difference here?
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-a+c
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VF;-VF,=a+c-(c-a)
= 2a
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\/(x+c)2 +y° —\/(x—c)2 +y* =(2a)
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Hyperbola
Jx+ P +y2 = J(x - +y? = (2a)

(x+c)2+y2—2\/(x+c)2+y2\/(x—c)2+y2 +(x-c)f +y° =4a’
X* +y°+c° -2a° =\/(x+c)‘2+y2\/(x—c)2+y2

(X +y* +c—2a°) =((x+c¥ + Y )(x —c)* +Y*)
x* +y* +c* +4a* - 4a°c® - 4a°x® — 4a’y® +2¢°X° +2¢%Y° + 2X°Y°
=x*+y* +c* -2¢°%% + 2¢°y? + 2x%y°
4a* —4a°c’ - 4a°x’ —4a’y’ +4c’x° =0

(CZ —02)X2 _azyz _ GZ(CZ _02)

Let b?=c?-a?
b2x? — azyz — a2
><2 y2
~-1_=1 Standard Form
a- b
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conjugate axis
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Take Z—z—g—;l and set =10 0
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Hyperbolas with CenTer (O 0)

Standard equation
Focal axis

Foci

Vertices
Semiftransverse axis
Semiconjugate axis
Pythagorean relation
Asymptotes
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c® =a® +b°
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Y a
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Hyperbolas with Center (h k)

(x-hY (y-k°_; (y=K° (x-hy _,
02 2

Standard equation

b a b

Focal axis y =k x=h
Foci (h=ck) (hk=c)
Vertices (h+ak) (hk+a)
Semitransverse axis a a
Semiconjugate axis b b
Pythagorean relation  ¢#=d*+b? ¢? = a® +b?

b a
Asymptotes Y=g =l Y Sl
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semiconjugate axis, and c is distance
from center to focus.
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X 1Y
(1-x)°
Y _5 Y1-x)
X ([A-xy-y°

y((1-x)* —y*) =2xy(1-x)
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Hyperbola - center at (2/3,0)
a=1/3 and b=/3
a2 +b2=4/9 soc=+2/3 and foci are at
(0,0) and (4/3,0)
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a=J2
Asymptotes are perpendicular

1)

So,b=a )
c? = a? + b2=2+2=4

c=2
Fi=(-/2,-/2)

F,=(/2,/2)
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PR —PE| = (V2 -x) +| 2= | - (V2 -x] +|V2-=

|PF1—PF2|=\/4+2\/§[x+%]+[x2+%]—\/4—2@(x+%}+(x%%}

Let u= x + 1/x

PR —PF | = v2+2v2u+uw* —y2-2vau+
PF —PR|=[u+V2|-|u-2
ué= x +2+ 1/x>2 so |u| 2 /2
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Therefore, P lies on the hyperbola.
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