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CHAPTER 4.
CONICS
. = 1 Conventional View

In the first part of this chapter we shall develope the theory
of the conics from the conventional viewpoint with slight changes
here and there in the mode and order of presentation with the hope
of accelerating the studentjs rate of sbsorbting the material and
of making it an enjoyable go for the student.

We present this conventional view of analytics, and we hope to
do a masterful job of it, because we want the student to compare
the old analytics at its best with the New Science of Mutation
Geometry. We shall come back over the same material, locked at
from the Mutation Viewpoint.

The Ellipse

The ellipse is defined as the locus of a point the sum of whose
distances from two fixed points is a postive constant, The fixed
points are called the foci of the ellipsze. See Fig., 4 - 1.

:

Fig. L - 1

Let 2 ¢ be the distance between the two fixed points and 2 a
the constant sum, Let the origin be the mid-point of the Tim €
joining the two fixed points and the x axis lie along this line.
hen the coordinates of the two/focii are ( = ¢, 0 ) and { ¢, 0 ).
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The following equations may then be written:

(1% r 4+ R = 2a
- r = {(({x+c¢ il + Fl }yt
(23 H=((x-cim+ Fﬂ']%'

Pat ( 2 ) and { 3 ) into ( 1 ) and remove the radicals by squaring
twice,and one gets:

(&) ﬁhf a + ytf b o= 1
( 5) where g_ = QL o

Equation { 4 ), the equation of the elipse, shows what Fig. k-1
shows; namely, the elipse is symmmtric with respect to both
the x and y axes. It alsoc shows that the limits of the curve in
the x direction are a and - a. Those in the y direction being b
and - b. Equation { L ) shows that a and b are the semi-major and
minor axes of the elipse. When the foci are at the points ? @,c )
and { O.- ¢} the equation of the conic becomes:

= 2
(6) x/b t y/a = 1
4 = 2 Eccentricity

The quantity ¢ / a is called the e@centricity of the elipse.
it is generally designated by the letter e.

FExample 1.

Find the semi-major and minor axes and the eccentricity of the
following elipse

/9 + v/b = 1

Here we find a = 3, b = 2 and e = ¢ /a = f;"f .
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Exercises

In the following elipses find the semi-axes,major and minor,
and the eccentricity.

1 X/h % ¥/9 = 1

2 x’f 1 & Yif e =

3 3x 4 2v = 6

oL x 4 1yrz 36

5 1% ¢ 1y%=z g9

6 Find the equation of the locus of a point the sum of whose

distances from ( £ 3, 0 ) 4is 12,

7 Find the equation of the locus of a point the sum of whose
distances from ( 0, £ 3 ) is 12,

Ferfolatum

( latus rectum )

The perfolatum of any conic is the length of the chord thru
the focus perpendicular to the major axis.

The old word for it was the one in the parenthesis above, a
slightly mal-euphonic one. I think the namers were trying to be
funny. The new word perfolatum is coined from three latin words
meaning thru-the focus-width. It is descriptive and even euphonic.
The new word perfolatum maintains the dignity of the English lan-
guage and will be used hereafter,

If in the standard equation of the effipse 3" x* E?y1‘=
one substitutes c¢ for x and solves for y one shnulg obtain the
half value of the perfolatum, Tt is

i3 B.l& =T ks

The seminﬁerfolatnm will thus be denoted bE k. This is for all conics
There will ocecasion no confusion in using k for the semi-perfolatum
and k for one of the coordinates of the center of a circle and k for
other purposes. If cne gets confused over that he has started to
study analytics too early.
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b = 3 Standard Forms

The eguation of a circle,when its center is at the point ( h, K ),
iz written:

- - a.
(1) (x-h} $ {y-%k) & r.

In the same Wa¥ the equation of an eﬂﬁﬁea,when its center iz at
the peint ( h, k ), is written:

(2) (% m B S R LW ) FEE o

This last eguation will be caﬁed the standard form when the origin
is not at the center of the ellipse. See Fig. 4 - 2.

v hy k]

Figc -’+ L 2

If the major axis is in the direction of the y axis the standard
equation will be written:

1
£33 {x-h]fﬁ'f{y—k]‘:‘/aﬁ‘: -

These two equations, with their major axes along the x and y dir-
ections, sre the standard forme of the equations of an eliipse.



