
Solution 35:

~̇φ = φ̇ Ẑ .

~̇θ is along the node axis ON. Therefore, ~̇θ = θ̇ cosφ X̂ + θ̇ sinφ Ŷ .

~̇ψ = ψ̇ x̂3 and x̂3 = cos θ Ẑ + sin θ ρ̂, where ρ̂ is in the X − Y plane, ρ̂ =

sinφ X̂ − cosφ Ŷ . Therefore, ~̇ψ = ψ̇ cos θ Ẑ + ψ̇ sinφ X̂ − ψ̇ cosφ Ŷ .

Collecting all terms (ΩX = X̂ · ~Ω and so on):

ΩX = θ̇ cosφ+ ψ̇ sinφ ,

ΩY = θ̇ sinφ− ψ̇ cosφ ,

ΩZ = φ̇+ ψ̇ cos θ .


