Physics of Music
Course Outline

Nature of Sound  (Chapters 1&2)

Main Points

Music: production, propagation, perception,  music

SHM inertia, restoring force, damping
Waves v=fpressure waves, range of hearing, amplitude and power ranges
Different views of a note.

Normal modes

Activities

Speed of Sound by clapping

Assignments

Become familiar with spectrogram programs

Sources of Sound (Chapter 3)

Main Points

Learn the basics of the different source types: 
Drum sounds have little pitch, transient
Blocks have pitch but transient 
String instruments need resonators, bridge, have pitch, bowed can be steady
Edge tone generation, steady, harmonic
Scales from holes and valves, lips, lengths, etc
Activities

Construct simple versions of all different types of sound source.  

Drum stretch a tablecloth over a big 5 gal. pail, 

xylophone blocks, 

guitar-like instrument, 
flute-like, 

brass-like, 

bells, 
reed, 

pan pipes, 

hammer dulcimer
Assignments

Construct some instrument.  Perhaps one percussion, one other type that can play notes.

Collect sound clips of a variety of instruments
Sound Propagation & Sound Intensity  (Chapters 4&5)

Main Points

Activities

Ripple Tank

DB meter test propagation around corner

Inverse square law (boring!) try in rooms, look for reverberation radius where it levels off.
Assignments

Human Ear (& some on pitch) (Chapter 6)

Main Points

Activities

Assignments

Music (Chapter 7)

Main Points

Activities

Assignments

Sound Spectra (Chapter 8)

Main Points

Activities

Assignments

Percussion Instruments (Chapter 9)

Main Points

Activities

Vibration modes lab:  

Cart on air track, resonance curve effect of damping

2 carts, see two resonances, most excitations are mixtures

ribbon, strange frequencies

wire, harmonic overtones

drum, strike it an record the sound and see the spectrum, strike in various places

bells

Assignments

Find normal modes of some object by several methods.  (bar, hit it record spectrum, or drive it somehow)  Adjust (tune) them?

Piano & Guitar Strings (Chapter 10)

Main Points

Activities

Assignments

Bowed String (Chapter 11)

Main Points

Activities

Assignments

Blown Pipes (Chapter 12)

Main Points

Activities

Assignments

Blown Reed (Chapter 13)

Main Points

Activities

Assignments

Human Voice (Chapter 14)

Main Points

Activities

Assignments

Room Acoustics (Chapter 15)

Main Points

Activities

Assignments

The Ear (Chapter 17)

Main Points

Activities

Assignments

Harmonic Intervals and Tuning (Chapter 18)

Main Points

Activities

Assignments

