Phys. 807 — Statistical Mechanics

Solution.
The equation of motion is (2.44) from the lecture notes
mi = mj+E+N = 2muow, cos 0(é, sin p—e, cos p)+e,(—mg+N+2mow, sin 0 sin ¢)

Since the puck is not jumping, the normal force equilibrates mg—2muvw, sin 6 sin ¢
and the motion occurs in the xy plane. The corresponding equation is

mé, & +meé,j = 2muw, cos f(é, sin ¢ — é, cos ¢)
In components

T = 2vw,cosfsing = 2w, cos by

J = 20w.cosfcosp = — 2w, cosbx
so we get the equations

i = — (2w, cosf)’t, ¥ = — (2w.cosf)*y
= & = wgcos(2w.tcosh + 9), y = — vgsin(2wetcosf + 0)

where v is the initial velocity. The solutions are

z(t) = xo+ sin(2w.t cos 0 + 6),

2w, cos 6

y(t) = yo+ cos(2w.t cosf + 0)

2w, cos 6

Vo
2w, cos 0

This is the circular motion around the point (zo, yo) with radius R =
and frequency w = 2w, cos 6.



