AP PHYSICS

HARMONICS WORKSHEET


For credit, you must do each of the following:

· State whether the problem involves a string, open pipe, or closed pipe.

· Write the equation

· Rearrange the equation to solve for the unknown quantity

· Plug in numbers with units and solve.

1.   If the first harmonic of a guitar string is 568 Hz, what is the frequency of the fifth harmonic?

2.   Titan Tommy and the Test Tubes are playing their instruments in their physics class. The lead instrumentalist uses a test tube (closed end air column) with a 17.2 cm air column. The speed of sound in the test tube is 340 m/sec. Find the frequency of the first harmonic played by this instrument.

3.   A guitar string with a length of 80.0 cm is plucked. The speed of a wave in the string is 400 m/sec.  Calculate the frequency of the first, second, and third harmonics.

4.   Pipin' Pete and the Pop Bottles just finished their instrument ptoject. One of the pop bottles is capable of sounding out a first harmonic of 349.2 Hz. The speed of sound in the pop bottle is 350 m/sec. Find the length of the air column in the pop bottle and the frequency of the fifth harmonic.

5.   A pitch of Middle D (first harmonic = 294 Hz) is sounded out by a vibrating guitar string. The length of the string is 70.0 cm. Calculate the speed of the standing wave in the guitar string.

6.   Stan Dingwaves is playing his open end pipe. The frequency of the second harmonic is 

880 Hz (a pitch of A5). The speed of sound through the pipe is 350 m/sec. Find the frequency of the first harmonic and the length of the pipe.

7.   The sound produced by wind chimes results from resonating waves in a open-end air column. On a cold frigid day, the speed of sound through the wind chimes is 336 m/sec. The length of the air column is 30.0 cm. Calculate the frequency of the first, second, and third harmonics.

8.   A flute is played with a first harmonic of 196 Hz (a pitch of G3). The length of the air column is 89.2 cm (quite a long flute). Find the speed of the wave resonating in the flute.

9.   A closed end organ pipe is used to produce a mixture of sounds. The third and fifth harmonics in the mixture have frequencies of 1100 Hz and 1833 Hz respectively. What is the frequency of the first harmonic played by the organ pipe? What is the frequency of the sixth harmonic?

10. A frequency of the first harmonic is 587 Hz (pitch of D5) is sounded out by a vibrating guitar string. The speed of the wave is 600 m/sec. Find the length of the string.

