Lecture | 1.2 - Physics 523

Quick review of coupled oscillators

EA\YL OVﬂ"t'IAr‘EJ vﬁor\ C@ugl&;l OSC/“HOT{/OFS / Maht& mqw%, S?S_’EWLS con La—a W\&Lel@cj al  mogsees Cdnnei‘!‘e,J bg/ SP\F‘"V\OG\S
How Jo NS &ppmac)\, ‘Pft S‘I’UQ% O—p Suc)x Sg%ﬂm%?

ks
\WUWDW E%ua‘l’bn% O-D m&ion? T:IZ - kl%l—{— L(J_(Ml_—-,k,): MI;XII M,bil: - (Jrk_l-!' KD%) - (_ kn) Yo
T:;L: - k3'34.9\ - kg_(yl“/ln) = MJ.,’X':\ m&x;kQ = —(_L\D%‘ - (k1+ kg&l

m, G AL, Kitk,  ~ky X) 7 A A I
Can. rewcite s i M‘TITI'"L ’QO‘“M <O YV)3>(')'C2> - < -k, kr"k:s></xz> tM = K&ZJ

Qur irtuton. < exerience fells us +hre Shonld be Solstons where Fhe ggs‘i’em osc\chg a3 a W, oo/ a sitv&l& “pﬁ‘;%ue\’log
—~ o iot A NS A AN
Search “@)r ’H)Legg/, = Yo & = —WFM A =—K Y%, oar (Kuwif\/l)qcb:

this denld ok sovedhat familiar ) For nenAwivial Ky, vequire det (K-ot)=0  Sdhe 4 o
Redues o on e'lazm):xluc prbbleﬂbu —> L plutins, o Hhis sySfem %el/&u[



Mm O N LW -k
[ et Ls mm’gz_e, Nous gq)eo(a’ cosed E%ma/ Mocses, = e%ua) K's f‘/\:<0> "\> K= e ik)

det ( Q“Olf‘/h> = @kdtm) —kE = =k Ut 4+ Her = O (e 35 ) 1o = Yn)=0

L ‘G”e%mm es

%O wl’utf \‘S ‘H‘L Wb_l"]OfL q‘;scc)o?l?cl it —+hese, 2 Blneorkewu'eg? f\!eeol ‘{'O SO]YC, ‘o lineQr e%uofl‘\bns (K”LblVD—QO:D ‘CU‘ ubl)uo

2
W, = " <1K ‘kv— (i(m O> = (K _\(5 Need (K -k (’1; =0 | Ly =~ Oqa\m,oﬂkb Leq. Sime
 2k] ™lem Lk kU2 dot <0 > lrescly  dep eq
ﬁQ'\%é’,VIUEC )

RN (
wolton. KE)= A (1) cosliat-8)
—~ OW+S ot ‘oo\c,\‘\ ¥ —C—ar‘l’t\’ e Sunch cen

(’J,z:\{g <1lk -k)— 3_[4<m 6 )T (*k -k Need [~k ‘K} L“L?\:C)] oL Yot gm0
L -k Ak M\ m ko -k AN 'YANS
Do(vtion. ’»}(K‘b) = A C() @%(uog:t-cg
> Corts! metion s miror imoge of  esche other

il Selekon {;4&47 = Al (l[ )Cos (u)\-(;—oyl) + 7&«0-,\ (_o cos (oq,:ﬁ—c%) \

~ il matian  of  eoch ‘P\I‘&?‘A&hora_ on s s S 3“»”1'(@1 mestion, of Su?eC\OoS'THO‘/\/ cone. he

;/@_fy: cgwglfo&eoj




3k ¢
Baawk: Tk kek=2k, ky=k = k= (k SQ (-sn)” K =07t (1 =G ko 9k )Y (W Y(t-ak) =0

A=
e -k - Ak (- N
<‘L’\ £ M( "O ] (_K “ Wy = X‘.LH:W: A.z((l)COS ("‘);,{:“égj
Note —Hhak Wcl'*ﬁ(*\& molbon_ s ke SO\n—-g,] (r&i\ eetion. Sy“’\"@h“‘()

| 2K -k _%Cho _ (_\« —Y\\ R
5 W, = éljg\ %:Jg_ﬁﬂ (K_b)mﬁ>§zf),:® <~L BV\B Mo ~) 7 | tw (A)'—> X (O~ /\('>cos(m{£—é")

MOWV\QI CmroL'ﬂoT{?l j/ms—{/ as  wre "J“Cl'\“ﬁ&c[ 3 Spea a_l OYes Assoc.ated oo/ P}g,lel boJ,Sb ro’hﬂ-{ar\_% @r‘H’ldﬁonal %ef

Sa[lfl'\'ons —(?b “Hhese OSC'\HO\‘I'GF‘ /Prml/)[uy@ QL';—\CUL{, '/66“‘1“[1080@[” SO‘(IHONS (/LOWVMLI m001887
We con CJQ‘PNLL Ov %C% o0 cmrdigks L whiche the  wotien Q wery Slm{:%t o(ggcr]‘seo[

—> Qa,ml\ our solutions Jor ecg,ual Rtes  ond Bc}ml g - ”}FZ,(—E): A, (l> cos (W4 —5;} Jobine new cwedt gl:fl[@‘;*%)

|
il :Il ("Ll —'5‘2\
V(D= A, (1 ) cos (wit -d,)
-\

&Q’{L —for- 'i\ Solu'[‘llo*\, %\¢OJ §3_:O r—\zl - §|(_€): A|Cos (w,‘é -6,\) — Jé+ Y\K{Yh{ I'Ylf_bé

i > .= Acos(t—8) — 2nd nocm ] mak
#<S The ig Qd’u&)@ a Vtra’ %Qy\em[ P(‘aper_l“g, of galwl'{ehS {o sfs P e Z’lDYYlBC(’iMLOuS S e%/»b

—> Salutions ’péfm i OF+)'\E%MQ1 32,‘[' Ex’['\reme]g,y U&cﬁ/ll > e, Burier c:lﬂcevV\POS'-"koh

TQ Meql({«cv)l c@upkﬂ OSc)”oTl'Eri l\(@'%e +hat ‘H\Lm 8 o |('m'|"‘ e (Q;LicJ/\ ”H\é, OSc\“ctlmS i _H(’_ oloyt. %tai-]?}m 4cécouplxz})
k>0

A K {’\7_50 Ky
@%D__ K = (mk«l kg >_> < L, © > f“'“@@w{ L )= A,c@s(@,ﬁ»&)
_|<1 Kby o k- L, 0= A co%(%‘t -5;)
®. Tn ohat come con e Treat k& 02 q pwﬁmloe:[‘(om +o  Hese S}mPlp, unoouba(m[ &:J\Hﬁzms 4



—_ ' = = /\: '(4'1/\1 _kZ v = "
S e T
k L‘\z_ k A N v} ] B
‘WW| Find ‘zﬁd’%,’g ﬂpor vormal  Mades : JQJC < K—wlr/D: Q}Q—t< kJ(kl:M s >:(k+l’(1‘bl“"> —ky
~ Kalg-1otm

k+k kr+2kk
:mi'liwq—ﬂwl( M1>+ '_h,\\lz

= v <wL_ 'k/w)(wl_\ kJ«hﬂ;‘k—L)

Fr*e%uenc'\cg (A)l:-jz — ‘H'LQ Oohg. —(«\z\o’f Q!ocgn'+ egen oc‘kUOTkE, kz Spf'nng (OSc;”aZJr]G}\S 1 P‘\o\%&\
M

K+ 2k,
D.’L: m

— O\A‘-Jr O‘p Pl\ac{, OSC‘IHOTI/‘@?\S L\)J_Xb\)\ 'QS\‘ %MQH [’<-7_

Deline  W=24w) = wW=w-t  Sddon > XM= xf(:)é(”*"iy‘

S (W),
12@7:@@ (l )c’( el
Wh = Wy +¢ 1

-

o | ) l ) .

XW=ho () ye (3) ] o
T T

Phqse Wit betissen 3@|w{'iohs.

S|ow\3 vares with e

B | R pai
What clecg s actualy ook lihe® TTake AO=22> real=A X (t) = Aa‘w"ﬁ( cos it) —=> 2= A cos Wit coset
L -1 ¢

A=A sin wtgnet
%L YI'N“‘Q ou_f' ‘Ze—l‘o/ &{l\o’ S‘P&(‘{S growing, m QMP]]‘I’IAJQ over ‘l".nqe\ VD/ ’)(I Shr“lnkw\i/ e qu\o(',\{ucé_/
REE Fg IIg



