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The Science of Sound and Music
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An introductivn 1o the physics of sound. Various aspects of the science of sound are covered
including the nature of svund waves, their production, recording, and reproduction. The physics of
musical instruments, digital synthesis of sounds, and the basics of room and auditorium acowstics
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As the Physics Department continues to grow, it is impurtant for us to offer a broader range of
courses that can be used as eleclives for students in various disciplines including our own, and for
the upper division BB. A course on sound and its application In music, musical instruments, and
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PHYS 336 — The Science of Smmd and Mnxzico
Tentative Course Syllabus/Outline

Courge objective: To introduce students 1o the science of sound. We will learn about the physics
of sound waves and how this provides an understanding of how musical instruments work., We
will also learn about analog and digital recording processes, and the digital synthesis of sounds,

Possible Textbooks: The Physics of Sound (3™ Ed.) by Richard E. Berg and David G. Stork
Physics and the Sound of Music (2" Edl.) by John . Rigden
The Science of Sound (3™ Ed.) by Thomas Rossing, F. Richard Moore, and
Paul A. Wheeler

The first book on the list above is the one most appropriate for the proposed course.

The course would be comprised of the following modules, The amount of time spent on each
module could vary from the estimates shown. The cstimated times total 14 weeks. Onc week 1s
being set aside for three exams cach of which would take a full ¢lass period.

Module 1 - Sound Waves (2 weeks)
Oscillations and vibrations
Traveling waves
Sound waves
Standing waves and overtones
Resonance
Interference and beats

Module 2 — Complex waves (2 weeks)
Pure tones
Complex tones
Frequency analysis
Tonal quality
Noise
Voice and hearing

Module 3 — Recording and reproduction (3 weeks)
Basics of electromagnetism
Microphones
Loudspeakers
Amplificrs
Tape recording
Digital recording
Analog versus digital

Moaodule 4 = Musical Instruments (3 weeks)
Woodwind instruments
Brass instruments
Stringed instruments
Percussion instruments

Module 5 - Digital sound synthesis (2 weeks)
Digital production of sounds
Digital filtering
Digital effects
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Module 6 — Basic Acoustics (2 weeks)
Criteria in acoustical design
Control of reverberation
Auditorivm design
Listening room design

There will be three course exams and a final, regular homework assignments, and a
course project.
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