Orchestra in a Bottle
Sound is the movement of waves of energy through a medium.  Any source of sound causes vibrations which in turn causes sound waves.  Sound is often described in terms of frequency, loudness, intensity, and richness.  During this lab you and your group will create a simple song using tuning forks first, then using wine glasses filled with water.

Materials:

1 set of tuning forks

wine glasses to correspond to your notes in the song

water 

graduated cylinder

eye dropper

Procedure:

1. Using the tuning forks work out the song “Twinkle, Twinkle Little Star” to include – Twinkle, Twinkle little star.  How I wonder what you are…”
2. After perfecting your song, record the notes, sequence and # of times the tuning fork is struck to achieve the song.  

3. Play the song for the instructor and receive a signature.

4. After receiving approval from the instructor, begin to tune the wine glasses to each tuning fork.

5. A noise can be made by wetting your finger and slightly pressing down on the glass in a circular motion.  By alternating pressure you can alter the amplitude.  You may need to find a person in your group who is most effective at producing a sound.  
6. Once you have tuned a glass, measure the volume of water in mL and in height of water in mm and record.

7. When all glasses have been tuned, play the “Twinkle, Twinkle” song on the glasses for the instructor and receive a signature.

Analysis:

1. Discuss the beats heard when you were tuning the glasses.  Describe how you knew that you were getting closer to the note needed.
2. What is the relationship between volume of water or height of water and pitch?  Try to assign the amount of water to a fractional increase.  (ie.  Every 10 ml or 20 mm the pitch increased/decreased by…)  Use the tuning forks to approximate the relationship if needed.

3. Draw a picture of the sound wave pattern, comparing a high pitch and a low pitch, produced by the tuning forks, using a wave front pattern and a sine wave pattern.  Be sure to refer to the frequency marked on the fork to create the sine pattern.  (Hint:  Calculate the wavelength of the high and low frequency as a reference using 340 m/s as the velocity of sound.)  The diagram should be to scale.
4. On your previous diagram label compression and rarefraction.

Conclusion: 

What process caused the wine glasses to make a sound?  Discuss the motion of the sound waves produced by the wine glass.  Discuss how the height of the water in the glass does or doesn’t relate to the length of a string or the length of an air column.
