The Science of Music
Drs. K. Koons and J. Bindell

September 12, 2005
HOMEWORK Exercises
The following problems are meant to help you make sure that you understand the material.

(1)
You are taking a walk and you suddenly see a lightening strike.  5 seconds later, you hear the thunder.  How far away from where you are did the lightening strike?  Can you suggest a simple rule for an approximate calculation?  Use miles rather than meters.

(2)
You are at a séance and you hear a tone from the beyond.  It is an A (440 Hz.) but it seems to waver at 10 cycles per second.  Can you explain this?

(3)
For a typical guitar, look up the properties of the string that sounds A.  What is the velocity that a wave travels down the string.  Use meters/second.  Did you need any constants that you never heard of?  Do all guitars use the same length of the strings?

(4)
A car traveling at 60 miles per hour slows to 10 miles per hour to pay a toll.  It takes 10 seconds to slow to this speed.  What was the car’s acceleration?

(5)
The mass of a pendulum is increased by a factor of four while the length remains the same.  What is the new frequency of the pendulum?
(6)
The musical “fifth” is an interval that is consonant, that is, the two tones sound well together.  If A has a frequency of 440 Hz., on a stringed instrument with string length L, the fifth is located such that the length of the string is reduced to (2/3)L.  What is the frequency a fifth above the A?  What is the frequency of the fifth below the A.  What note is it on the scale?

(7)
A siren is set up with 75 holes around the periphery and is spun at 50 rotations per minute.  What is the frequency of the tone produced?

(8)
Can you name the major parts of the guitar?   Can you locate them?
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(9)
This diagram shows the sound produced by a guitar. What is the frequency of the fundamental and what is its period?
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(10)
The diagram above shows the “frequency spectrum” of a musical sound.  Which of the two do you think would be more pleasant?  Why?
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