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0 0 J,

Solving for M gives us these three equations.

M] = Jld)l _(‘]2 _‘]3)(020)3
M2 = sz)z _(J3 _‘]])a)Sa)l
M; =J0,-(J, - J,) o0,

Assume Torque free- M, =M, =M, =0

Assume axisymmetric J, =J, =J, and J, =],

0=Jo -(J,-J)ow,

0=Jo,-(J, - D)oo,

0=J,0,-( - D)oo, =J,0,

The third equation yields that @, =0 or @, =constant

Let @, =n=spinrate

This yields  0=J,o,—(J, - J,)hw,
0=Jw,+(J,-J,)ne,

Let A= ( J J_ Je J n the relative spin rate

a
This yields 0=, -1,
0=0,- o
Multiply the first equation by @, and the second by o, yielding
0=w0 -Aow, and 0 =w,0, + Lo,
Adding the two equations yields 0 = o, + v,
This means @ + @; =constant

Note @ +®; = and ‘Aa)B‘ = +n’



Remember that T . =—o'Jo
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T =%(Jta)l2 +Jta)22 +Jan2)=%(‘]ta)t2 +‘]an2)

tan y = X where v is called the “wobble angle”
n

Jta)l
Note H =| J,@, | and H, =\/H12 +H; =\/Jt2(a)12 +w;)=Jw and H, =J,n
Ja0;
tand = H, = Jo where 0 is the nutation angle
a awa

J J .
If tan @ > tan y then Jt—wt>ﬂ—>—‘>1—>\]t > J, this is a soup can shape or
n n

a a
prolate and the motion is called direct procession

If J, > J, thatis a tuna can shape or oblate
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