1. Rubber fiber (12 pts)
1) Volume conservation: SI = Syly, hence S = Sylp/I.

2) At the limit of small deformations, F'(I) = a+% ~ a—bz /I3 = kox, hence EySp/lp =
—b/13, hence b = —FySply (1 pt). Besides, at [ = Iy, F =0 (0.5 pts), hence a + % =0
and a = EySy (1 pt).

3) AF ~ 4 dl = EySylest.
4) Newton II law: EpSp(1 — l—o) = 2K , hence | =1y +

EoSo

5) Conservation of angular momentum: lv; = LV;, hence v, = V72 & (1.5 pts). Con-
servation of energy: %2 (v + v2) + EoSo(r — lpIn T"'L) (V2 + V2 (2 pts).

6) Substituting v; from the angular momentum conservation law into the energy equa-
tion we obtain 2[V? (L+7‘) +v2]+ EpSo(r—1IpIn T+L) 2(V2+V?) (0.4 pts). Further

we make use of condition |r| < L and substitute (L#rr) 1—2% +3(%)% (0.4 pts),

In TEL ~ - — 2(%)* (0.4 pts). Linear in r terms cancel out due to the condition

EoSo(1 — ) =mV;2/L (0.4 pts). So, we arrive at %[3V,2(%)2 + v2] + 2 EySolo(4)? =
%V}Q (0.4 pts). This is the energy conservation law for a pendulum consisting of a
spring with effective stiffness keg = (3mV;2 + EpSolo) L2 and of a body with effective
mass Mg = m (0.5 pts). So, T = 2w L/\/3V? + EgSolom™! =~ 21L//3V; (0.3+0.2
pts).




