
Mass spring system: Forced oscillations

Undamped system my′′+ ky = F0 cosωt

ω 6= ω0, where ω0 =
√

k
m,

y(t) = yh+yp = C cos(ω0t−δ)+
F0

m(ω2
0 − ω2)

cosωt,

Resonance: ω = ω0,

y(t) = yh + yp = C cos(ω0t− δ)+
F0

2mω0
t sinω0t,

Damped system my′′+ cy′+ ky = F0 cosωt.

The transient solution (general solution of the
non-homogeneous system) is

y(t) = yh(t) + yp(t).

Each solution of the homogeneous equation
goes to zero when t →∞. Thus the transient
solution approaches the steady-state solution

yp = C(ω) cos(ωt− η).


