10. Wave Motion
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‘ How do we describe this?




An initial shape...
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..80 can we just let the normal modes oscillate at @,?

Nol Because that initial shape can do many things:
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To get the answer right, we have to get a//the boundary conditions right!



62y 1 0° y Wave equation needs two spatial and two
D2 — NERP) temporal boundary conditions.

Two spatial boundary conditions

Clamped string: y(0,f) =0
"a certain point in space for all time"
w0 =0

Two temporal boundary conditions

Initial shape: y(x,0) = N\ "a certain point in time for all space”

rather than an analogous second point in time (which could work), try this:

Initial velocity: y(x,O) =



VW)= 4, sin(%_x " ¢n]cos(a)nr +5)
n=l1 V

The y(x,O) = velocities tell you how the normal modes move

with different phase offset. But don't do it this way!ll




Qix][Bn cos(@,t)+ A, sin(w,?)]

y(x,1)= Z sin
n=1

(spatial boundary conditions)
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(_ﬂ' ) French's Fourier series!
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_ Z Sil’l[a)n x)[_ Bna)n Sin(a)nt)+ Ana)n COS(a)nt)]

\ - . (o, Initially at rest?
3(60)=Ssin| Zex i 0,]-0 T <
n=l







