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For this worksheet, the speed of sound will always be 332.1 m/s.

[image: image3.emf][image: image4.emf]
1.a)  If this tube is 1 m long, what is the frequency of the wave

that is resonating inside it? _____________________ Hz.

b)  Which end of the tube must be closed and which end must be open?  ____________________________

2.a)  The tube shown below has what fraction of a wave resonating inside it?  ________________________ 

b)  Would this wave have a higher or lower pitch

than the wave in number one if this tube is 2 m long?  _________________________


3.  Draw the fourth harmonic for the 2 m open

pipe shown at the right.

4.a)  Draw the fourth harmonic for the 4 m long open pipe shown below.

b)  Would the frequency in pipe 4 be greater or less than the frequency of pipe 3? ____________________

c)  What overtone did you just draw?  ______________________

5.a)  A closed, 93.75 cm long pipe resonates with a frequency of 442.8 Hz.  Draw the sound wave as it would be seen on the pipe below.

b)  What would be the shortest length of open pipe that would produce this same sound?  Draw this pipe to scale below.

6.  Three closed tubes, all 1.2 m long are shown below.  What are the three lowest frequencies that would resonate in these tubes? Draw the wave patterns in the tubes and record the frequencies in the blanks.
__________________ Hz

________________ Hz

________________ Hz


Write the  harmonic number  for each tube shown above.
________________

________________

__________________

What is the fundamental wavelength of each resonating sounds?

________________ m

________________ m

__________________ m



7. Now let’s look at strings. Shown at the right is a resonating string.

The wavelength of the standing wave is  _________________ m

Could you hear the sound created by this string?  Explain your answer._____________________________


8.   A guitar string vibrates in its’ 1st overtone at  880 Hz. 

a) Draw the standing  wave corresponding to the 1st overtone  below. Indicate the length required between the boxes. 


b) What is the fundamental frequency of the guitar string, whose length, L, was determined 

above? 

___________________________________________________________________

c) Draw the third harmonic for the same string. The length between the boxes is the 

same, L, found above .

L
d) What frequency does the third harmonic  correspond to?  
_______________________Hz
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