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Tennis racket pgoblem

Find a curve of a given length fized on both ends that sweeps mazimal volume when rotated around the
T-aTis.
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Find a curve of a given length fized on both ends that sweeps maximal volume when rotated around the
T-aTis.
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Euler-Laeranee equation:
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PROPOSITION 2. The evolute E(7) of a curve v which satisfies

where n > 1, satisfies
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COROLLARY 2.

Contrapedal

f (PesPePls - - - (pc0p)" p) =0, — P (f (p-. Pes PPl

or using Proposition 1:

(WX . (pB,)" p) =0 —5 f (r. |r;.’ L -

Equivalently, we can say:

f(‘r'y!r;;r

PEP!
(_".)):O - f(r|r:)r:

L = S




atacaustic




atacaustic




Force problems




Force problems

7= (;1:2 + -ygj r —2G (;1:2 + -yz) 1,
= F’ (;1:2 -+ -ygj y + 2G’ (;1:2 — -yg) T.

/ (x,y)
Ff




Force problems

oo (22D
LL—F(LL +y°,

= F" (;1:2 — -ygj

v —2G" (2° +y*) .
y + 2G’ (;1:2 — -yQ) T.

-

.

rr” —2r"? 4+ 2G" (r?)r'? — 1?4
- (GO + L)

) "1‘4 Grf (_.;,,2 )

F.' (i’ 2 ) r §

(G + L)?

/




Force problems

oo (22D
LL—F(LL +y°

i = F’ (;1:2 + -ygj

v —2G" (2° +y*) .
y + 2G’ (;1:2 — -yQ) T.

-

.

( 2 ¢ )
rr” — 207+ 2G (r*)r'* — r* 4

2_?,4 G" (?"2) Fr (_?,2)?16

(G(r)+ L) (G+ L)

/

(L — G(r?)’

— F('T‘Q) —+ C.

pi




Force problems generalized




Force problems generalized




Force problems generalized

. O (| O (| .
oo 20R) L BRI o
Pe pC_[X|










.

ProrosiTION 1. Any extremal curve of the functional:
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s the arc-length measure, has pedal equation
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ProrosiTiON 1. Any extremal curve of the functional:
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REMARK 3. The constant L is actually a conserved quantity associated to the rotational symmetry of
L. The pedal equation (13) is, in fact, a conservation law.
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Dipole drive by Robert Zubrin
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Orbits of Dipole drive pointing in direction perpendicular to motion.
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Orbits of Dipole drive pointing in direction perpendicular to motion.
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Orbits of Dipole drive pointing in direction perpendicular to motion.
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Orbits of Dipole drive pointing in direction perpendicular to motion.




Orbits of Dipole drive pointing in direction perpendicular to motion.
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Orbits of Dipole drive pointing in direction perpendicular to motion.
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Orbits of Dipole drive pointing in direction perpendicular to motion.
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Orbits of Dipole drive pointing in direction perpendicular to motion.
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Orbits of Dipole drive pointing in direction perpendicular to motion.




Orbits of Dipole drive pointing in direction perpendicular to motion.




Orbits of Dipole drive pointing in direction perpendicular to motion.
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