Physics Soda Straw Orchestra Activity

We have discussed how & why instruments produce different pitches & qualities of sound. In this activity you'll apply what you have learned about standing waves in pipes. Each member of your group will construct a pipe which produces a sound of a specified frequency which corresponds to a certain musical note. Your group will then have enough musical notes available so that you can play simple songs together.

Procedure 1. Practice blowing either across the top of a straw or straight down into the straw from a few centimeters away. A distinct pitch should be produced.

2. Place a finger over the bottom of the straw, converting it from an open to a closed pipe. Blow through it and listen for the pitch it produces. How does this sound compare to the sound of the open pipe? Alternate back and forth to check the comparison.

3. The lowest pitch we will need today is that of a C note one octave above middle C; the frequency is 524 Hz. Calculate the length of an open pipe that would have this fundamental frequency:

a) Calculate speed of sound: v=(332+.6T) m/s (T=air temp. in C)

room temp.= __________C speed of sound=___________m/s

b) Calculate the wavelength (lambda) of a 524 Hz sound wave in air at this temperature:
lambda=V/f=____________ m=_________________cm

c) Formula for Length of an open pipe for fundamental standing wave: L=lambda/2 (make sketch below)

 

Length of open pipe for fundamental wave of wavelength in (b)=____________cm

But...the actual length of the straw is ________________cm

d) You should now see that the straw is too short use as an open pipe for producing a 524 Hz sound. How can you get around this problem? (Hint: go back to step 2.) Show how to design straws to produce the following frequencies: C :524 Hz D: 588 Hz E: 660 Hz F: 698 Hz G: 784 Hz

length open straw
length closed straw

 Mary Had a Little Lamb E D C D E E E D D D E G G E D C D E E E E D D E D C

Row  Your Boat C C C D E E D E F G C* C* C* G G G E E E C C C G F E D C 

