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I. EQUATION OF MOTION IN THE NON-INERTIAL FRAMES
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~ω=ω3ê3.

ê1 = cos(ω3t)ê1,f + sin(ω3t)ê2,f , ê2 = − sin(ω3t)ê1,f + cos(ω3t)ê2,f .
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êi + êkεkijAiωj =

(
d ~A

dt

)
rot

+ ~ω × ~A.

.

1

m
~F =

(
d2~r

dt2

)
fix

=
d

dt

((
d~r

dt

)
rot

+ ~ω × ~r
)

fix

=

(
d~vrot
dt

)
fix

+
d

dt
(~ω × ~r)fix =

(
d~vrot
dt

)
rot

+ ~ω × ~vrot + ~ω ×
(
d~r

dt

)
fix

= ~arot + ~ω × ~vrot + ~ω × (~vrot + ~ω × ~r) = ~arot + 2~ω × ~vrot + ~ω × (~ω × ~r).
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II. EULER EQUATION OF RIGID BODY
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τiêi, ~ω =
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I1ω̇1 + (I3 − I2)ω2ω3 = τ1,

I2ω̇2 + (I1 − I3)ω1ω3 = τ2,

I3ω̇3 + (I2 − I1)ω1ω2 = τ3,

III. MOTION OF SYMMETRICAL TOP WITHOUT EXTERNAL TORQUE

If ~τ=0. I1=I2.

I3ω̇3 + (I2 − I1)ω1ω2 = τ3 =⇒ ω3 = constant.

Hence the equations become,

ω̇1 + Ωω2 = 0, ω̇2 − Ωω1 = 0.

Here Ω= I3−I1
I1

ω3. Set η=ω1 + iω2.

η̇ − iΩη = 0.

η(t) = η(0)eiΩt. =⇒ ω1(t)+iω2(t) = [ω1(0) cos(Ωt)−ω2(0) sin(Ωt)]+i[ω2(0) cos(Ωt)+ω1(0) sin(Ωt)].

ω1(t) = ω1(0) cos(Ωt)− ω2(0) sin(Ωt), ω2(t) = ω2(0) cos(Ωt) + ω1(0) sin(Ωt).

|η(t)|2 = η(t)η∗(t) = |η(0)|2,=⇒ ω2
1(t) + ω2

2(t) = constant.

Since ω3 is a constant, hence |~ω|=
√
ω2

1 + ω2
2 + ω2

3 is also a constant.


