
 

3.8 Forced Oscillations

Consider

y tpy'tw2y fCt
rewrite Hiscs

y t2dytwy
fCH

NP Imai kz fctl.fm
is.ci

peeve

ya s y107.4

The generalsolution o

yltl y.at typlt7 where

y tziyiitciy.io
Yas Gyitayz and



Ypt2ryp't atypsflt
Ypfound via MVC

or varieties of parameters

ex let's think of
was thedrivingfrequency

intle forcing fct

y t 21g't aryssinwt
Start arrest yio y.co O

Ya G Y t Gye

Yy eat
wit 2dm two O

M z d WEEK
or m z XI FEE

Let's assume 1 WE 3 inwhat follows



yact e
t Acosta tBsmEt

Solve for Yp

Yp t2ypt3yp shut

let Yp Gasattasihwt CD

w Wo

Yp s C wsihwttczwc.uswt

Yp s Garoswt czarshat

i Yp Wyp
substitute into

WZypt2fciwsmwttczu.uswt

t 3yp smut



3 at lacoswttasinwt
2qwsinwtt2czwasnt
smart

Matchtermsproporhueltoasut sinwt

i 3 WD c 1 2kW O igo L
3 w a 2GW s 1 smut

terms

C s Zug
3 at

3 b Cz 144 1 or 6 w5t4w
3 W 3.79 1

czs3 I
3 w 2t4w

as and

y AcostttBsinrotje t
te cos wt tasinwt t



Apply I C on ft We'llheed yilt
y It Barratt BankEfe t

tf rbsmrzttrzBwsrztfe
t

wgsinwttwqwswtsymo5
co from

O D t C 3 D c see

y 6 D At FB tug

B AiEI tacitwa

DISCUSSION

Theethelimitotylt as ties in f
since rest the damping I makes ya 0
as t res Hence

fling yltl qcoswttasihwt yp y.es

so A cosrzttbsinrtje tsyy.gg



def thetransientpartya of the solutiong t in
F isthepartthatdecaysto 0 as t es In this case

the yr happenstobe yH
tat theasympoticpart yes of

the solution y A in

isHepartofy thatpersists as t.es In this

case yp
Note if 8 0 Here is histransient

solutionThesolution

is y 4 s yHtyp always

Auseful identity a solution of the form

C cosw t t G Sshwt RoosCuttd
where R VK.EE

1and ET
RESONANCE Consideragain

y t 21 y t WEY s fo aos w t
Wo isthenaturalfrequency of th spring mass

system w isthe drivingfrequency
fo i sthedrivingamplitude Setfoconstant
but how considerwhathappenswhen w isvaried



in particular let's examine whathappenswhen

w n Wo
Again the solutionhas a

homogeneouspart

yµ e
it booswatt Bsnwat

where w d ME Here0535 tee
underdamped case

Inthe limit as toes ya o fifi 0

if we I tlecriticallydamped case

ya e it At Bt

inthis case fgmesya O as well

So ineitler Re critically orunderdaysedcases

if t es

Y Yp Ras Kott f
R to where

0



o WENT
Consider what happensto Ras W isvaried

if w s Wo f't'uned then

D Io if 8 10
Yw

if w s wo tuned but 8 0 then

0 0 I R of blowsup

i 8 0

v small

V
X

woI

resonance


