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T = T (ϕ̇, ϕ), Π = Π(ϕ).
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vOx = vCx − Rω3z sin π
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− 2Rϕ̇ sin ϕ − Rω2z sin 0 = 0,

vOy = Rω3z cos π
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+ 2Rϕ̇ cos ϕ + Rω2z cos 0 = 0.
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ω2z = −2ϕ̇ cos ϕ.
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Q̃ = −2M(1 + cosϕ).
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Q = −2m2gR cos ϕ − 2M(1 + cosϕ). hiij
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(2µ(ϕ)ϕ̇) − µ′(ϕ)ϕ̇2 = Q,
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2µ(ϕ)ϕ̈ + µ′(ϕ)ϕ̇2 = −2M(1 + cos ϕ) − 2m2gR cos ϕ,

µ(ϕ)ϕ̈ +
1

2
µ′(ϕ)ϕ̇2 + M(1 + cosϕ) + m2gR cos ϕ = 0.
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µ(ϕ) =

[
3m2(cos ϕ)2 + 2m1(1 + cosϕ + sin ϕ)2

]
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µ′(ϕ) = [−3m2 sin(2ϕ) + 4m1(1 + cos ϕ + sin ϕ)(cos ϕ − sin ϕ)] R2.
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