
Phys. 807 — Statistical Mechanics

Solution.

The equation of motion is (2.44) from the lecture notes

m~̈r = m~g+~Fc+ ~N = 2mvωe cos θ(êx sinφ−êy cosφ)+êz(−mg+N+2mvωe sin θ sinφ)

Since the puck is not jumping, the normal force equilibratesmg−2mvωe sin θ sinφ
and the motion occurs in the xy plane. The corresponding equation is

mêxẍ+mêyÿ = 2mvωe cos θ(êx sinφ− êy cosφ)

In components

ẍ = 2vωe cos θ sinφ = 2ωe cos θẏ

ÿ = 2vωe cos θ cosφ = − 2ωe cos θẋ

so we get the equations

...
x = − (2ωe cos θ)

2ẋ,
...
y = − (2ωe cos θ)

2ẏ

⇒ ẋ = v0 cos(2ωet cos θ + δ), ẏ = − v0 sin(2ωet cos θ + δ)

where v0 is the initial velocity. The solutions are

x(t) = x0 +
v0

2ωe cos θ
sin(2ωet cos θ + δ),

y(t) = y0 +
v0

2ωe cos θ
cos(2ωet cos θ + δ)

This is the circular motion around the point (x0, y0) with radius R = v0
2ωe cos θ

and frequency ω = 2ωe cos θ.
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