
mu′′ + γu′ + ku = F0cos(ωt)

Non-homogeneous solution: Guess φ(t) = Acos(ωt) + Bsin(ωt).

φ′(t) = −Aωsin(ωt) + Bωcos(ωt).

φ′′(t) = −Aω2cos(ωt)−Bω2sin(ωt).

mu′′ + γu′ + ku = F0cos(ωt)

m[−Aω2cos(ωt)−Bω2sin(ωt)]+γ[−Aωsin(ωt)+Bωcos(ωt)]+k[Acos(ωt)+Bsin(ωt)]
= F0cos(ωt)

cos(ωt)[−mAω2 + gBω + kA] + sin(ωt)[−mBω2 − γAω + kB] = F0cos(ωt)

cos(ωt)[(−mω2 + k)A + gωB] + sin(ωt)[(−mω2 + k)B − γωA] = F0cos(ωt)

(−mω2 + k)A + γωB = F0

(−mω2 + k)B − γωA = 0. Thus A = (−mω2+k)B
γω

Hence (−mω2+k)2B
γω + γωB = F0

(−mω2 + k)2B + (γω)2B = F0γω

[(−mω2 + k)2 + (γω)2]B = F0γω

B = F0γω
[(−mω2+k)2+(γω)2]

Thus A = (−mω2+k)F0γω
γω[(−mω2+k)2+(γω)2] = (−mω2+k)F0

[(−mω2+k)2+(γω)2]

1



φ(t) = Acos(ωt) + Bsin(ωt).

Let A = Rcos(δ), B = Rsin(δ) in Acos(ωt) + Bsin(ωt). Thus,

Acos(ωt) + Bsin(ωt) = Rcos(δ)cos(ωt) + Rsin(δ)sin(ωt) = Rcos(ωt− δ)

where R =
√

A2 + B2 =
√

( (−mω2+k)F0
[(−mω2+k)2+(γω)2] )

2 + ( F0γω
[(−mω2+k)2+(γω)2] )

2

= F0
[(−mω2+k)2+(γω)2]

√
((−mω2 + k))2 + (γω)2

= F0√
((−mω2+k))2+(γω)2

= F0√
(m( k

m−ω2))2+(γω)2

So R = F0√
m2(ωo

2−ω2)2+(γω)2
for ωo

2 = k
m

tanδ = B
A

cosδ = A
R =

m(ω2
)−ω2

√
m2(ωo

2−ω2)2+(γω)2
, sinδ = B

R = γω√
m2(ωo

2−ω2)2+(γω)2
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