3.6 FORCED OSCILLATIONS AND RESONANCE
On Section 3.4, we analyzed the eo.
mx'+cx!+ Kx =0
and found the Lollowing Types of solifions:
1) c=0 (undamped) XH)= (- 05wt -2) , where wo=vE

2)c?>4mk (overdomped) x(t) = Ae Tty BBt
3) ¢?=Umk (eriticol domping ) x(t)= (A+Bt) e ?® where P=¢/am
4) < YmK (underdamped ) x(t) = C-c.y;(wit-ot\-e"’t where w, = /wd-p?

Today: MX"+cx' +kx = F <05 wt
GOAL: onalyse the possible fypes of solulions as we change w.



CASE 4:undamped, W # Wo
mx"+ Kx =F ces wt

Con yse undetermined coefficients Yo qef
xtt) = Acos gt + Bam wet + a.%_i‘%;w wt

= C-ood (wot -2t) + a—%:/%gw wh

What does it look liKe 7 Feriodic, with higher frequency oscillations within each period.
Special case: BEATS
Hoppen when X(0)=X'(0) =0

B -
X(t)= W) (coswt - 265 wot )

Trick : lef's vse «0% (@-b)- £ob(atb) = 2Am O simb | choosing o anb so that
0-b =W ,atb=Wo

Then x@)= W%M‘—”ﬁw mw;w (look ot some grophs ! )



CASE &: undamped, W=w, (RESONANCE)
mx" +Kx = F, 0 wet
Use undefermined coetficients, quess X(4) =1 (Aceswot + BaimUpt)

= . F .
X (1) = Acest Wot + Baim wot +m{ 3im ot

CASE 3. damped
mx" +cx +kx = F coswt

XH) = X (4) +X4) ,where Xz i a Solition Yo mxX'+cx!+kx =0 (fransient solution)
Xp i5 o porticular soltion (sfeady selytion)

Whotever Xg may be, it's always the cose +hat i Xg () =0.

Xo has the form ¥p) =C..cob (wt -at).



