Phys 223
Tuning forks:

The tines of a tuning fork oscillate at a very precise frequency. That’s why musicians use them to tune their instruments. 

· Strike a tuning fork with a rubber mallet (don’t strike it against a hard object). Explain how the sound is produced and transmitted to the surrounding air.
· Observe the tines. Do they appear to move? Immerse the tines just below the surface of water in a beaker, and describe what you see.

· Pick a tuning fork of unknown frequency with long tines (there should be no number written on the fork). Use a stroboscopic light to measure its frequency. Explain what you did and why. Verify your measurement with the microphone connected to the computer (or the calculator). When using the computer, check the FFT feature.

Whirlies (i.e. hoot tubes):

A whirly is a corrugated tube. When you spin it above your head, it makes a sound.

· Whirl a tube and generate as many different tones as you can. How is the speed of the tube related to the pitch? 

· Try the garden hose. Does it hoot? Why the difference?

· If you block one end of the hoot tube with masking tape, does the tube hoot? Why or why not?

· Use the microphone to measure the frequencies of some of the successive harmonics in the tube. 
· Sketch the standing wave in the hoot tube. Show different harmonics. Do your measurements match a simple calculation that uses the length of the tube?
Rods:

Who hasn’t tried to generate a sound by rubbing his/her finger around the rim of a glass? In this activity you will use the same technique to generate a sound with an aluminum rod.
· Hold an aluminum rod with your thumb and index finger in the middle of the rod.  Liberally apply rosin to the fingers of the other hand and slowly stroke the rod. Adjust the pressure until the rod begins to squeal. 
· Measure the frequency of the sound with the microphone.
· Use your measurement to compute the speed of sound in aluminum.  Compare your answer with the value found in the literature.
Beats:

· Strike the two metallic bars labeled 440 and 441 Hz with a rubber mallet. Record the sound on the computer. Explain the pattern that you observe. Measure the beat frequency. How does it compare to the expected value of 1Hz?

(Turn over please)

Resonance in a tube
Fill a cylinder with water (2/3 of its height), and place a resonance tube in the cylinder. You can vary the length of the air column in the resonance tube by moving the tube up and down.
· Strike a tuning fork (of known frequency between 250 Hz and 400 Hz) and place it 1 cm above the end of the tube. Move the tube up and down until you get the loudest sound. There are several loud spots but you are to locate the spot with the shortest open tube length.  Measure the height of the air column. 
· Use your measurement to compute the speed of sound in air (see note below). Compare with the value found in the literature (at 20 C).
· Repeat with another tuning fork.
Note: the height of the column of air that vibrates is not exactly the height of the tube that is above the water level. It has to be corrected to take into account the air that vibrates just above the tube.  The true length of the air column is the height of the tube + 0.4 times the diameter of the tube.
Write-up

Turn in a typed report. For each part, answer all of the questions, organize the data in tables and use diagrams to explain your reasoning.
