Waves/Sound Review Sheet

Waves transfer energy from place to place withoowinmg mass from place to place (as
particles do). Waves come in two types: Transv@regendicular oscillation) and

Compression (Longitudinal)(parallel oscillation) at#r waves are a combination of the
two types, earthquake waves come in both typexish can support both types, sound
waves are compression waves, light waves are teasswscillations (of electric fields).

When waves overlap they interfere (their amplitualgd). Constructive and destructive
interference occur, sometimes establishing patterns

When a wave interferes with its own reflection a
“standing wave” is formed, with nodes (areas of no
movement) and antinodes (areas of maximum
movement). Standing waves can serve as a sourc
traveling waves (for example, a guitar string witen
plucked is a standing wave which is the source of
sound waves). Waveforms of the closed-closed
fundamental and the next three harmonics are dra
to the right-note each “bump” is ¥z of a wavelength)
Open-closed and open-open waveforms are also ] A e |
possible. & =" , Tk

Resonance is when an object with a natural freque

is forced to vibrate because of energy being adioled | . _
the object at its natural frequency. Think of ddcch ]m[
being pushed on a swing, or one tuning fork viowati § +—— A.—

when another one of the same frequency is struck.

“Beats” occur when two very close frequencies atsded together and you get a loud-
soft (wah-wah-wah-wah) effect. A diagram is ina@ddelow:
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Beat Pattern (in green)



All waves retain their frequency when they go froradium to medium, with their
speeds and wavelengths adjusting accordingly. Sgandrally moves more quickly in
liquids than in gasses, and even more quickly iinso Light slows down in clear solids
and liquids, and moves most quickly in a vacuuroursl cannot travel at all in a vacuum
(making all “space-war” movie explosions inaccuratbey should be totally silent).

Sound intensity is measured in Watt§/isut usually expressed in decibels. The decibel
scale is logarithmic, meaning that each increasaB represents a sound that is 10
timeslouder. For example, if 1000 identical singerskena sound of 80 dB, each singer
is making a sound of 50 dB. Sound intensity desgeas the SQUARE of the distance
(inverse square law). For example, if a listenev@sol00 times further away from a
sound source, the sound becomes 10,000 timeslesse.

The Doppler effect in sound describes the frequéreayd when a sound source is
moving or the listener is moving. If the sourceve®toward the listener or the listener
moves toward the source, the sound frequency isased (pitch gets higher, usually by
a few Hz in the musical range). The effect is dase speed, not distance. There is a
similar Doppler effect for light where objects mogiapart rapidly (such as stars) have
their perceived light shifted to lower (redder)juencies.

Vowel sounds and musical “timbre” (TAM-ber) are guced by different wave shapes—
the rounder the wave, the less harsh the sound.

Lab review—we measured the speed of sound in aigws open-closed air tube where
the length of the shortest resonating tube was veleagth (why?). Knowing the
frequency of the sound source (a tuning fork) dnedléngth of the wave (4 times the
length of the shortest resonating tube) we coutdrdene the speed of sound using the
most important wave relationship:

V = fe

Waves move faster on tighter strings and slowdneavier strings. Shortening a string
raises the pitch, as does tightening the stringsorg a lighter string.

Open Closed and Open-Open Waveforms:
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