Sounds of Silence

I.  What is sound?

A. Longitudinal wave

1.  compression – pressure    density     : crest

2.  rarefraction – pressure      density     :  trough

3. Three-dimensional:  spread out in all directions

a.  Spherical in shape

b.  Wave front translates into the crest


1)  Wavefront to wavefront = wavelength


2)  Pitch = frequency of wavefronts

3)  Doppler effect = frequency is shifted because of movement

B. Must travel through matter:  solid, liquid, gas
C. Speed of sound

1. air = 347 m/s

2. water = 1498 m/s

3. steel = 5200 m/s

4. Effects of temperature on speed
a.  ( temperature
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II.  Sound Wave dissection

A. Loudness = amplitude = amount of energy being carried in wave
1. Decibel – human perception of loudness scale


2.  High vs. low pitch scale


a. measured in Hertz (Hz)

b. Healthy ear hears 20Hz – 20,000 Hz

     3.  Ultrasonic – above 20,000 Hz

a. dogs hear up to 25,000 Hz

b. Bats hear up to 100,000 Hz

     4.  Infrasonic/subsonic – below 20 Hz

         a.  Produced by things like…. large machinery and earthquakes

     5.  Music – sounds in a regular pattern


III.  Timbre

A. Sound quality

B. Forms complex wave patterns

IV. Interference

A. Constructive

B. Destructive

V.  Beats

A. Waves of different frequencies interfere 

B. Interpreted as alternating loud and soft to the listener

C. No sound – out of phase – complete destructive

D. Loud sound – in phase – complete constructive

VI.  Resonance

A.  The frequency from one source causes another object to vibrate

VI.  Natural Frequency

A. The frequency or frequencies that an object naturally vibrates at when disturbed

B. Factors affecting frequency

1. Material

a. density

b. size

c. temperature

VII.  Uses of sound



A.  Acoustics – study of sound

         B.  Echolocation – emitting sounds and interpreting the sound waves reflected back

         C.  Sonar – reflection of underwater sound waves to detect objects

B. Ultrasound – high frequency waves reflect off and give a picture
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