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

Non-homogeneous solution: Guess ¢(t) = Acos(wt) + Bsin(wt).
@' (t) = —Awsin(wt) + Bwcos(wt).

¢ (t) = —Aw?cos(wt) — Bw?sin(wt).

mu” + yu' + 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)
(—mw? + k)A +ywB = Fy

(—mw? + k)B —ywA = 0. Thus A = (_m‘fy#

(—mw?+k)?>B

yw

Hence +ywB = Fy
(—mw? + k)?B + (yw)?B = Fyyw

[(—mw? + k)? + (yw)?|B = Foyw

_ Foyw
B = et toy]

Thus A = (=mw?+k) Fyyw (—mw?+k)Fy

Yw[(=mw?+k)?+(yw)?] T [(—mw?+k)?+(yw)?]




@(t) = Acos(wt) + Bsin(wt).

Let A = Rcos(d), B = Rsin(d) in Acos(wt) + Bsin(wt). Thus,

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

o D) 5 _ (—mw2—|—kz)FQ
where R = \/A + B = \/( [(—mw?+k)2+(yw)?]

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

Fy _ Fy
V((mw2+k)2+(w)?  y/(m(E—w?))?+(yw)?

So R = Lo for w,? = £
0 \/mz(wOQ—wQ)Q—i-('yw)Q or w m

iS[ey

tand =

m(w)Q—wQ

T VRt (w)

cosd =

=y

sind =

Foyw
) + (s ow)”

Yw

B _
R \/mQ(wOQ—wQ)Q—{—('yw)Q



