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7) 
Euler angles and angular velocity 

mt R1= {{Cos[ph[t]], Sin[ph[t]], 0), {-Sin[ph[t]], Cos[ph[t]], 0}, (0, 0, 1)); 

inex R2 = {{1, 0, 0}, (0, Cos[th[t]], Sin[th[t]]}, (0, -Sin[th[t]], Cos[th[t]]}}3 

ns; R3 = (£Cos[ps[t]], Sin[ps[t]], ©}, {-Sin[ps[t]], Cos[ps[t]], ©}, (0, O, 1)); 

ins; R[t_] t= R3.R2.R1 

infss;= MatrixForm[R[t]] 

Ou{65}/MatrixForm= 

Cos[ph[t]] Cos[ps{it]]-Cos[thft]] Sin[ph[t]] Sin[ps{t]] Cos[ps[t]] Sin{ph[t]] +Cos[| 

-Cos[ps[t]] Cosfth{t]] Sin[ph[t]] - Cos[ph[t]] Sinips[t]] Cos[ph[t]] Cos[ps[t]] Cos [tt 

Sin{ph[t}} Sin[th([t]] -Cos[ph[t]' 

nis; omega = Simplify[D[R[t], t] .Transpose[R[t]]]; 

In(67]:= omegal2, 3] 

ou Sin[ps[t]] Sin[th[t]] ph9[t] +Cos[ps(t]] th9(t] = A; 

in[s8]:= omega [[3, 1] 

ous Cos [ps[t]] Sin[th[t]} ph9[t] -Sin[ps[t]] th [t] = Wa 

insg; omega [[1, 2] 

outis9= Cos [th[t]] ph'[t] +ps'[t] zu,
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