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The Sounds of Music is a great event, because it incorporates aspects of science and design along with artistry and music.  But, this is also what makes it difficult.  The key to having a fun and successful effort is to have the science coaches focus on this as a basic science and engineering event, applying basic ideas of physics and the scientific method to meet design criteria, and then to invite a musician to collaborate by coaching the musical aspects.

1. Basic ideas of musical instruments


2. Sound Generation

A. Excited once and then decays; Energy shared among all resonances.

B. Driven continuously;  Energy converted from steady source into oscillation by special mechanism, and controlled by one instrument resonance.

3. Resonance Frequencies

A. Based on Simple Harmonic Oscillator, such as Spring-Mass

B. Stiffness provides Restoring Force; Mass provides Inertia

C. Change resonance frequency by changing mass or stiffness

More stiffness – higher frequency;  More moving mass – lower frequency

4. Olympians should OBSERVE and EXPERIMENT all different aspects.

A. Remember to control variables!

B. There are usually at least 3 ways to change the frequency of each note. 

Find them!

C. How can you increase the radiation efficiency?

5. A few basic theory 

A. Harmonic Series

B. Scales

C. Musical Intervals

D. Sound transmission in air and liquids,  in solids (especially, thin solids)

E. Bernoulli’s Principle??? (Not really; don’t try to make it fit!)

6. Pitch range

A. Changed each year so instruments have to be different

B. This year, instruments have different ranges, and MAXIMUM ranges!

C. Strongly ecommend frequency analysis software, e.g. Audacity

See  http://audacity.soundforge.net
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