Sinusoidal waves
E(x,t) = Asin(kx — wt)
Y(z,t) = Bceos(kz — wt))
Fr(y,t) = Erexp(i(ky — wt))

In general what are {(x,t), P(x,t)?
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Variation of pressure, density etc.

E(x,t) = Ap(x t)
¢(Zat) = Ap(Z t)



At, © = xg
£(t) = Cexp(—iwt), C' = Aexp(ikxg)
wl' = 27, t="1T
§(t) =&+ 1)
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At, t =t

E(x) = Dexp(tkx), D = Aexp(—iwty)
kA = 2T, r = A
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o(x,t) = kr — wt

b=0, x=0 t=0
New positionof ¢ = (), at At
kAxr — wAt =0

W
Ax = “ At
YT



Phase velocity =The speed with which the
constant phase moves

Ax W

dop(x,t)
Ot

do(x,t)
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Group velocity

w1 = w + Aw L

k+ Ak
L _

1
wgzw—Aw kg Ak

Y(x,t) = Acos(k] x—wq t)-
+A cos(ko x—wo t)



P(x,t) =2Acos(k x—w t)-cos(Ak x—Aw t)
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Phase velocity Up =
Group velocit Vg = Aw ) O
P N

Ak — 0



cos(k x—w t)
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t=0 sin(1.00 x — 2.0 ¢) cos(0.04 x — 0.2 1)
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sin(1.00 x — 2.0 ¢) cos(0.04 x — 0.2 1)
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sin(1.00 x — 2.0 ¢) cos(0.04 x — 0.2 1)
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sin(1.00 x — 2.0 ¢) cos(0.04 x — 0.2 1)
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sin(1.00 z — 5.0 ¢) cos(0.04 x — 0.2 1)
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Wave packets

0.7sin|(w + 2Aw)t — (k + 2Ak)x)

+0.49 sin|(w + Aw)t — (k + Ak)z]
+ sin|wt — kx|
+0.49sin|(w — Aw)t — (kK — Ak)z]

+0.7sin|(w — 2Aw)t — (kK — 2Ak)x]
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