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The Three Stooges Meet
the Conic Sections

Robert Gardner and Robert Davidson

Expansion of the Solution to Question 4(a)

Estimating y,” and y,” in equation (4) yields
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implying that

2m(x[; )2 (r2 -d’ )(Zhrzs -2y, (rz —d* )) +x! (Zhrzs -2y, (72 —d’ ))z
=2mr’s’ 7 —-d° (Zhrzs -2y, (r2 - dz)) +Xx; (Zhrzs)z.
Letting R = *, we obtain the following:

2m(x))' (R~ d*)(2hRs — 2R + 217d% )+ x{ (21Rs — 2R + 21/°
=2mRs” (R -4’ )(ZhRs —-2y/R+2yd’ ) +4x/h*R*s?

or
2mRs* (R - d*)(2hRs — 2R + 21, )~ 2m(x] )’ (R - 4°) (2hRs — 2R + 245,d°)
+4xHPRs — X (ths 2R+ 2y &) =0
or
2m(R ~ d)(2hRs — 23R + 2, d* )(Rsz - (x(;)zj
40| (21Rs - (2hRs — 2R + 210 )| x (2Rs + (2hRs - 2R + 2150 ) | =
or

2m(R—d2)(2hRs—2y;R+2yéd2>(Rsz—(x(;)j [(zng Zy’dz)(élhRs—Zy’R+2y’d2)]
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or

2m(R - d*)(2hRs - 2R + zy(;dz)(Rsz - (x(;)z) + 237y, (R-d*) < 2(2hRs - yR + yd*) =0

or

m(2hRs - 23R + Zy(;dz)(Rsz - (x(;)z) + 20y, (2hRs — YR+ yd* )= 0 if R—d* #0
or

mhs'R® —mh(x) sR—mys’R* +m(x]) y/R+my[ds*R—m(x}) y.d*
+2helysR—x) () R+ () d* =0
or
R*(mhs” — mys* ) + R(—mh(x(;)z sm(xt) yg +myld>s* + 2hlyls - . yg)z)
H{w (o) @ - m{x)) i) =0

or

R? [ms2 (hs - yé)} + R[m()c(:)Z (y(; - hs) + yés(mdzs + hx(;) +Xy, (hs - yé)] + [xéy(;dz (y[; - mx(;)] =0

or

2

R? [ms2 (hs - yé)} + R{(hs - yé)(x(;y(’) - m(x(;) j+ yés(mdzs + hx(;)} + [x(’)y(;dz (y(; - mx(;ﬂ =0.
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