
Oscillation with coercive force

Philippe W. Courteille, 05/02/2021

Solution: The particular solution can be found by the ansatz xp(t) = be−t/τ with
b = βτ2/(m − γτ + κτ2). Depending on whether γ2 − 4κm >,=, < 0 we have for
a. γ2 − 4κm ≡ Γ2 > 0
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for b. γ2 − 4κm = 0
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for c. κm− γ2 ≡ Ω2 > 0
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Through the boundary conditions x(0) = 0, ẋ(0) = 0 we can determine A, B. Fur-
thermore, we immediately see that x(∞) = 0, ẋ(∞) = 0 for all of the above mentioned
solutions. Since the work of the two non-conservative forces equals the difference be-
tween the kinetic energy and the work for conservative forces, that is, A = 0, the
entire work of F (t) has been dissipated by FR.




