vi

projections of K on the axis and on the perpendicular through G to
8P respectively, GU = e. KI.

o . Kl PM
From the similar triangles KGQI, PZM, %0 = P7
K@ PZ
........................ KaqU, PSZ, GU =3P
KI pPM 1

Therefore = or GU =e.KI.

GU ~ 8P

If K is (r, 6) and if KV is perpendicular to SP,

KI =rsinf, KV =rsin(0 — a)
{

and from the equation of the conic SP = —————
l+ecosa

Again GJ = GS .sina = e. 8P sin a.

Therefore er sin 6 + r sin (6 — a) = el sin o
1+ecosa
esina l . )
_—— = — 0
or TTocosa 7 sin (6 — a) + e sin

is the equation of the normal.

A Problem in Confocals
By Rosert J. T. BELL.

In the standard text books on Analytical Geometry the following
problem occurs in the exercises on confocals:
The product of the four normals from a point P to the ellipse
A (A — )
a® — b*

parameters of the confocals through P.

2*a? + y¥/b? =1 is equal to where A, and ), are the

In the volume of solutions to the examples in C. Smith’s ¢ Conic
Sections ”’ two methods of solving the problem are given, the second
of which, it is pointed out, is due to A. R. Forsyth. The following
method is on much the same lines as Forsyth’s, but seems to be more
direct.
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If Pis (a, B), Ay, X are the roots of the equation
fA=AQ+a)A+b)—a?(A+0b) — B (A +a’) =0,
(.\—Al)()\——/\g)zl_ i g
A+ a2+~ Ad+ad A4
whence, by the rule for partial fractions,
o — (@ 2?1_)_5(222_‘— Ag) and B = — (v ':'i\g(bbi‘i‘ Ag) )

If the normal at @, (z,, ¥,) passes through P, (a, B),

and

a_xl_B—yl

="—-2" =k, say. 1
zja b ’ M
2 b?
Therefore =z, = (%E—k, ” =#]s’ and hence

_aQ.f'f_ _b? B _
(a2+ k)? (b2—}—k)2 4
= (k + a®)*(k + b*)’—a’a? (B2 + k)’— D* B (a” + k)* =0, (2)
=(k— kl)(k — ko) (k — k) (k — k), ‘
8o that ki, ks, ks, k, give the first of the four normals from (a, ).
Again if » is the distance from @ (z,, y,) to P (a, B), we have from (1)

or ¢ (k)

k= (a—z)" + (B—w)’ _ n’ )
(@ —m) /e’ + (B — Y1) ?/1,/b2 azy n @l _1
' a® = b?
2 2
Therefore n’=1k <a7%c + %70 — 1>
I {1 BN | Ty N et
(@ + B + k) (@+ B)E T )

kikokyky L (A, — k) . TL (A — K1)
I (a® + &) . L (B° + Fv)
kikoksky ¢ (X)), ¢ (A)
$(—a?).¢(—b°)
But kikoksk, =a?b® (a°6% — b%*a® —a?B2) =a2b® A, Xy; by (1) and (2);
¢(_a2)=_a2a2(a2__b2)2’ ¢(_b2)=_b232(a2_b‘2)2;
¢(A1)=(A1+a2)2(/\1+b2)2—— aQ(a’2+Al)(a2+)‘2)(b2+Al)2 + bz(bQ+A1)(b2+A2)(a2+/\l)2

whence IIn?=

a? + b? a? — b? ’
= (a® + A) (5% 4+ A) A (A — Ay), on reduction.
Similarly @ (Ag) = (@® + A)(B% + A2) A2 (A2 — A;), and so

d(A). (X)) = (@ — B2 a2 BN A (A, — N2
RAEQA =)

H Mn? =
ence n Ty
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