mu'" 4+ yu' 4+ ku = Fycos(wt)

Non-homogeneous solution: Guess 1(t) = Acos(wt) + Bsin(wt).

V' (t) = —Awsin(wt) + Bwcos(wt) and 9" (t) = —Aw?cos(wt) — Bw?sin(wt).
Plug into mu" + yu' 4+ ku = Fycos(wt):

m[—Aw?cos(wt)—Bw?sin(wt)]+v[—Awsin(wt)+Bwcos(wt)]+k [Acos(wt)—kFBsin((wt))]l
= Fpcos(wt

cos(wt)[-mAw? + gBw + kA] + sin(wt)[-mBw? — yAw + kB] = Fycos(wt)
cos(wt)[(—mw?+k) A+ gwB]+sin(wt)[(—mw?+k)B—ywA] = Fycos(wt)+0sin(wt)
(—mw? + k)A +ywB = Fy

(—mw? + k)B — ywA = 0. Thus A = (e’ +W)B | fence (Cme tR)B ywB = Fy.

yw Yw

(—mw? + k)?B + (Ww)?*B = Fyyw [(—=mw? + k)? + (yw)?|B = Fyyw
_ Foyw o (—mw?+k)Foyw L (—mw?+k)Fy

B = e rhr e Thus A = e Rz o = Crmr e+ (o)

Y(t) = Acos(wt) + Bsin(wt) = Rcos(wt — 0).
where A = Rcos(§), B = Rsin(d) in Acos(wt) + Bsin(wt). Thus,

Acos(wt) + Bsin(wt) = Rcos(d)cos(wt) + Rsin(d)sin(wt) = Rcos(wt — §)

. . (—mw?2+k)F Foyw
where R = A% 4+ B? = \/( (e 121 (7)) )2+ ([(—mwQ—i—Ok’);Q—i-(’YW)Q] )

= (i V (Cmw? + )2 + (w)?

Fy _ Fy
V((Emw? )2+ (w)? \(m(E—w?))24+(yw)?

So R = Lo for w,? = £
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Find maximux amplitude
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RBlw) = eI o s i Fo[m*(wo® — w?)” + (yw)*] = for w,” =

R (w) = =3 Folm? (w5 — &*)? + ()’ = [2m*(wo” — ) (—2w) +277]
Critical point occur when 2m?(w,? — w?)(—2w) + 272w =0
2m?(w,? — w?)(—2w) + 272w = [-2m?(w,? — w?) +7?)]2w = 0

w =0 or [-2m?(w,? —w?)++?)] =0

2 2

2 implies w? = w? — 2

implies w,? — w? = 51

Critical pts are w = 0, +4/w?2 — 2:52 = +4/w2 — 27;:2 = dwy/1 — % = 4w, VS

Maximum amplitude is
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v#0

via Taylor series expansion about v =0

v = 0 (No damping): mu" + ku = Fycos(wt)

m

Homogeneous solution: mr? + k = 0 implies r = iy/ £ = w,

Thus homogeneous solution: u = ¢jco8(w,t) + casin(wyt)

A non-homogeneous solution to mu” + ku = Fycos(w,t) is of the form

u = t(Acos(wot) + Bsin(w,t)) = tRcos(w, — §). Thus amplitude — oo as t — oo



