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Interference in Sound Waves

Sound from S can reach R by two
different paths.

The distance along any path from
speaker to receiver is called the path

length, r.
The lower path length, r,, is fixed.

The upper path length, r,, can be
varied.

Whenever Ar=|r,—ry|=n 4,
constructive interference occurs,

= n=01,...

A maximum in sound intensity is
detected at the receiver.

A sound wave from the speaker
(S) propagates into the tube and
splits into two parts at point .

Path length ry
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R

Path length r,

The two waves, which combine
at the opposite side, are
detected at the receiver (R).
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PD = Path Difference

PD=|51B-S;B|=[3A-4A|=1X  (interms of A's)
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Young’s Double Slit Interference

dsin® = mh
S |

(m=0,%1%

"~

Constructive interference
occurs al positions on the
screen where the path dif-
[ference from the two slits
is an integral number of

wavelengths.
Monochromatic
Light Source D>>d
D

N, = AD m

br — d If O is small, then sin 0~ y/D, and this formula can be applied. No-

tice that narrowing slit separation, d, causes the fringes to spread

(m= 0,112, ..) out. (A larger angle is required for the same path difference.)
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A simple way to tune musical instrumentsiswith beats
« If the notes are out of tune, you hear beats
 Adjust the tuning and try again

« If the frequency of the beatsis higher, adjust the other way

« Keep adjusting until there are no more beats
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| TABLE17.2

Sound Levels
Source of Sound B (dB)
Nearby jet airplane 150
Jackhammer;

machine gun 130
Siren; rock concert 120
Subway; power

lawn mower 100
Busy traffic 80
Vacuum cleaner 70
Normal conversation 60
Mosquito buzzing 40
Whisper 30
Rustling leaves 10
Threshold of hearing 0
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Sound level

B(dB)

Infrasonic

frequencies
220 5

Large rocket engine
200 RS i
180 = 5 .
Jet engine (10 m away) Rifle
160 = -
-

140 |~

frequencies

Ultrasonic
frequencies

Sonic

Underwater communication
-

{Sonar)

Threshold of
pain

Rock concert

-
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<—— Car horn
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School cafeteria

100  Thunder Motorcycle
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