HW 9 solution.

The generalized coordinates are o and 8. The angle between axes is § — « so the kinetic energy is

T = %zzof + %12[0'42 + 6% + 243 cos(a — B)]

and the potential
V = —mgl(2cosa+ cosB) + g(a — B+m)?
The Lagrangian is

L = %ZZQQ + %12[(542 + 8% 4 248 cos(a — B)] + mgl(2 cos o + cos ) — g(a — B+m)?
The derivatives of the Lagrangian are

0L oL

5e = mPRa+ Beosia -l F7 = —miasin(a— ) - 2mglsina — x(a — f7)
‘gg = mil?[acos(a — B) + ], gi; = mi?afsin(o — B) — mglsin 8 + k(o — S47)
s0 the equations of motion read
26 + fcos(a — ) — B(é — ) sin(a — f) = — apsin(a —f) - 279 sina — — (0~ §47)
Gcos(a— B) + f — ala — B)sin(a — B) = afsinfa— ) — %sinﬁ + #(a — )

or

2d+5cos(a76)+B2sin(afﬂ)+2Tgsina+#(afﬂ+ﬂ) =0
dcos(afﬂ)+dezsin(a76)+%sinﬁf#(afﬁJrﬂ) =0



