Chapter 13 Objectives:

· Explain how sound waves are produced.
· Relate frequency to pitch.

· Compare the speed of sound in various media.

· Relate plane waves to spherical waves.

· Recognize the Doppler effect and determine the direction of a frequency shift when there is relative motion between a source and an observer.

· Calculate the intensity of sound waves.
· Relate intensity, decibel level, and perceived loudness.

· Explain why resonance occurs.

· Differentiate between the harmonic series of open and closed pipes.

· Calculate the harmonics of a vibrating string and of open and closed pipes.

· Relate harmonics and timbre.

· Relate the frequency difference between two waves to the number of beats heard per second.

Chapter 13 Key Ideas

· The frequency of a sound wave determines its pitch.
· The speed of sound depends on the medium.

· The relative motion between the source of waves and an observer creates an apparent frequency shift known as the Doppler effect.

· The sound intensity of a spherical wave is the power per area: Intensity=P/(4πr2)

· Decibel level is relative intensity.

· A forced vibration at the natural frequency produces resonance.

· Harmonics of a vibrating string or a pipe open at both ends can be found with the equation: fn= n(v/2L), with n=1,2,3,….

· Harmonics of a pipe closed at one end can be found with the equation: fn=n(v/4L)

· The number and intensity of harmonics account for the sound quality of an instrument, also known as timbre.
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