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CHAPTER 17
Waves and Sound

Wave motion
w
y = Asin(kx — wt), U:f)\:E, k=—

PHASE DIFFERENCE

INTENSITY

1
I = 2n% f2 A% pu; I < = (point source)
r

SOUND LEVEL

I
Iy

Waves on a string and standing waves

SPEED

=1

STRING FIXED AT BOTH ENDS

nv
fo=7>, n=12.3,...

STANDING WAVE

A
y = 2Asin kx cos wt; node to node= 3
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Sound, organ pipes and beats

SPEED OF SOUND

P [vRT Y
v = = = L; VUsolid = -
p M P

OPEN PIPE
v
fn:;l_La ’I’L:1,2,3,---
CLOSED PIPE
nv .
fr = A n=1,3,5,... (odd harmonics only)

END CORRECTION

L — L+ 0.6r (closed), L+ 1.2r (open)

BEATS

fbeat - |f1 - f2|

RESONANCE TUBE

v = 2f(l2 - ll)
Doppler effect
f' _ s v+ v,
vV F v

Upper signs when observer and source move towards each other.
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