"Mathcad waves lecture_3.xmcd"

) ) cm 27 21V
Assign wave parameters: X\ := 5cm Wave velocity: v:i=1— k:= 7 w:= N
S

For moving wave described by: sin(k-X — w-t)
Trap this wave in a 1D box running from x =0to x =L with: L= 5cm

Wave jght 1 (X, 1) = sin(k-x — w-t)
This reflects back to left at x = L forming:

wave| ¢ 1 (X, 1) = sin[k-(2L - X) - w-t] this properly matches waves R1 & L1 at x = L: sin(kL-wt) = sin(k(2L-L)-wt)
And then wave L1 reflects reaches left end of box (at x=0), it reflects back to right:

Waveright 2 (X, 1) = sin[k-(2L + X) — w-t] properly matching waves L1 & R2 at x = 0: sin(k(2L-0)- wt) = sin(k(2L+0)-t)
And then wave R3 when it reaches right end of box (at x=L), this wave reflects back to left:

wave|oft 2(x, 1) := sin[k- (4L — xX) — w-t] properly matching waves R2 & L2 at x = L: sin(k(2L+L)-t) = sin(k(4L-L) - wt)

And then wave L2 when it reaches right end of box (at x=0), this wave relfecs back to right:
Waveright_S (x,t) :=sin[k-(4L + X) — w-t] properly matching waves L2 & R3 at x = 0: sin(k(4L-0)-@t) = sin(k(4L+0) - wt)

So, looking at series, sum of waves (through 2N terms):
N N
wave_total(x,t,N) := Z sin[k-(2-i-L + X) — w-t] + Z sin[k-(2-i-L - X) — w-t]
i=0 i=1



time := 0.1-FRAME-sec
MV
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Add initial wave + 24 reflections. Animate versus time while slowly increasing the wavelength

cm
A\ = (FRAME + 1) - — time := FRAME L := 5cm
cm 2® 27V
yi=1— XK= T W= N
S
N N
wave total(x,t,N) := Z sin[k-(2-i-L + X) — w-t] + Z sin[k-(2-i-L - X) — w-t]
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