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Today:

« Wave velocity
« Longitudinal traveling waves
« Sound waves and intensity
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Neon Lamp Traces
Sound Wave’s Picture

Tuat’s a sound wave you see in the pic-
ture above. Here demonstrating how an
acoustic lens focuses sound from a horn, the
wave was made visible with the device at
left—an aluminum rod with a microphone
and a neon lamp at the end. A small motor
swings the rod in a wide are, scanning the
area. The microphone picks up the sound
and turns it into electric current to feed the
lamp. Wherever the sound is strongest, the
light is brightest, and the wave is traced out.
A complete sound photo, such as this from
Bell Labs, takes 10 minutes exposure.
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A transverse wave on a string traveling in the +x direction Is
described by

y(X,t) =y, sin [(2r(x/A —t/T)].

If a wave crest (l.e., Yy =y,) Is located at x=0 at some time t,
at what time t' will it have moved to x=A7

X =
sx=2 (At =t+T
= 0€=¢ B.t'=t-T
=) weed wave ped - (Cht'=t+A4lv
Vieave = 22 __3,3 D.t' =t —Alv




A transverse wave on a string traveling in the +x direction Is
described by

y(X,t) = Y sin [(2rx/1m — 4nt/1s)] =/ S (3 ~ 73__)2

C .. A
where x is in mand tis in s. 277( = -;’%—;)

(1) What is the wavelength of the wave?

A= l'»,
(2) What is the period of the local oscillations?
T= l/z 2¢(

(3) What is the wave speed?
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The speed v of a wave on a stretched string or wire
depends on the wire tension F; and the wire's mass per
unit length p.

From dimensional analysis, what must be the relation
between v, F, and p?
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Sound Waves:

longitudinal molecular displacement: s(x,t) = s_ cos[kx — f]
excess pressure: Ap(X,t) = Ap,, sin [kx — wt]
s(x,t=0):
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Sound Waves:
longitudinal molecular displacement: s(x,t) = s cos[kX — wt]
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A point source emits sound waves isotropically. The
intensity of the wave 1 m from the source is 1 W/m>.

What is the intensity of the wave 2 m from the source?

/
I’T,Psn e e (2m) = ?
N L A) 0.25 W/m?2
7 = - (Z) = B. 0.5 W/m?2
C. 1 W/m?
D. 2 W/m?
E. 4 W/m?2
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