Composition of parallel oscillations

x(t) = ag sin(ant + @g1 ) + ap sin(wst + @g2 ) (C4)

1. Same frequency

x(t) = asin(at + ¢g)

with

a= \/ af +a3 +2aja, cos(po1 — @02 (05)

_ alsin(p01+a2 Sin¢02 (06)
a1 COS @91 + ap COS P2

tan

Graphic results with Mathematica

m=1,
x1[cl_,t_,om1_,phil_]=c1*Sinfom1*t+phil];
x2[c2_,t ,om2_,phi2_]=c2*Sin[om2*t+phi2];

ekl[cl ,t ,oml ,phil ]=m*(D[x1[cl,t,om1,phil].t])"2/2;
ulfcl_,t ,oml_ ,phil_]=m*(oml1*x[cl,t,om1,phil])"2/2;
ek2[c2_,t ,om2_,phi2_]=m*(D[x2[c2,t,om2,phi2],t])"2/2;
u2[c2_,t ,om2_,phi2_]=m*(om2*x[c2,t,om2,phi2])"2/2;

Same frequency, a)0=4s'1, phase shift varies between 0 and

3Pi/2, steps of Pi/2.

Do[Plot[x1[1,t,4,Pi/6]+x2[1,t,4,n*Pi/12],
{t1_212}] I{nlollslG}]
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2. Different frequencies

(O4) remains valid, but relations as (O5) and (O6) no more exist.
Frequency between 1 s'! and 64 s! in steps of 20 s

Do[Plot[x1[1l,t,8,Pi/6]+x2[1,t,n,Pi/6],
{tl_lll}] I{n11/64120}]
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Energies: kinetic, total for different

frequencies: J2xnandn, forn=135, 7,9

Do[Plot[{ekl[1l,t,Sqgrt[2]*n,Pi/6]+ek2[1,t,n,Pi/6],ul[l,t,n
,Pi/6]+u2[l,t,n,Pi/6],ekl[1l,t,n,Pi/6]+ek2[1,t,n,Pi/6]+ul]
l1,t,n,Pi/6]+u2[l,t,n,Pi/6]},{t,-
1,1},PlotStyle—>{RGBColor[1,0,0] ,RGBColor[0,1,0] ,RGBColor|
0,0,11}1,{n,1,9,2}]
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