8 Hausaufgabe zu Theorie der hoheren Mechanik zum Montag, den 14.6.2010
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a"“ = ¢sin(f) cos(1p) — Osin(p) = ws, %—“’w? = —psin(f) cos(p) — O cos(p) = —wi,

= dt(dgi:;t) dg;;t = di(fgw;z,) — (IlCUlCUQ — IQWQUJl) = Igd)g + (IQ — Il)wl(,UQ =
N

M(t) = > ri(t) x
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L, + (13 — IQ)LUQLdg = Ml(t)
= | Towo + (Il - Ig)wlw;g = Mg(t)
I3ws + (.[2 — Il)w1w2 = Mg(t)
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a) Zykloide: z = a(f —sin(f)), y = a(l+ cos(f)) (0 <6 < 2m)

kinetische Energie:

T = %m(a:2 +9?) = %ma292((1 — cos(6))? + sin?(0)) = ma?(1 — cos(0))6?

Potentialle Energie:
V = mgy = mga(1 + cos(0))
= Lagrangefunktion:

L=T—-V =ma?(1 — cos(0))0? — mga(1 + cos(6))

b) %% - g—g = di(Qmaz(l — c0s(0)0)) — (ma?sin(0)62 + mgasin(h)) =0

= L((1 - cos(0))0) — L sin(0)0% — £ sin(9) = (1 — cos(0))d + 4 sin(0)H?

L_sin@) g2 g _sin@)
0 + 35 = cos(@))9 a (1—cos(0)) — 0

c) u= cos(%) = % =—3 sm(%)@
= ‘C%‘ = —1sin(4)f — 1cos($)0?
(1— cos(0))d + & sin(9)6? — o sin(f) =0
= O 3 (02— £ 5y = O3 cot(§)0%— £ cot(§) = B+ 55
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ju:cosg C’lcosw/ t—i—C'gsm,/ =t
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d) Mit ¢ = 2m/4%k (k € N) ist u = C) cos(\/%zrr dap) 4 Cysin(\/£ - 2, [22k)
= Cycos(2m - k) + Cysin(27 - k)

Da Sinus und Kosinus mit Periode 27 schwingen, osziliert die Perle mit 27r\/47?
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