
HONORS PHYSICS – LAPP      Name: ______________________________ 
Waves Module 2 Study Guide 

 
1. _____ When is an overtone harmonic? 
 a. never    c. when it is an integer multiple of the fundamental frequency 
 b. always    d. none of the above 
 
2. _____ The word “equal” in equal tempered scales means that: 
 a. Each note is the same number of Hertz higher than the previous note. 
 b. Each note is the same frequency ratio greater than the previous note. 
 c. Each octave in the scale has the same frequency range. 
 d. Each note is qualitatively equal to all other notes that it is separated from by an integer number of octaves. 
 
 3. _____ A major advantage of an equal tempered scale over other types of scales is that 
 a. All the major consonant intervals are perfectly tuned.   e. a and b 
 b. Music can be easily transposed.     f. a and c 
 c. flats or sharps can be added to correct interval dissonance  g. b and c 
 d. a, b, and c 
 
4. _____ The musical consonance between two frequencies is poor. Which of the following is a possibility for the ratio of 

these frequencies? (Choose all that apply.) 
 a. 2/1  b. 3/2  c. 4/3  d. 19/18  e. 20/19  f. 21/20 
 
5. _____ As intervals become more consonant, the ratio of the frequencies in the interval: 
 a. becomes smaller    c. is made up of smaller integers 
 b. becomes more complex   d. is made up of larger integers 
 
6. _____ If on the 12-tone Equal Tempered Scale you defined a special “C” to be 300 Hz, what would be the frequency of an 

“E?” 
 a. 337 Hz  b. 350 Hz  c. 378 Hz  d. 400 Hz 
 
7. _____ A particular note is 220 Hz. What is the frequency of a note two octaves above it? 
 a. 440 Hz  b. 660 Hz  c. 880 Hz  d. 1,320 Hz 
 
8. _____ Referring to the same note (220 Hz), what note is exactly a fifth above it? 
 a. 264 Hz  b. 330 Hz  c. 440 Hz  d. 1,100 Hz 
 
The following two questions refer to the power spectra from two musical instruments shown below. Assume the frequencies 
of the first mode of both musical instruments are identical. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
9. _____ Instrument “A” is most likely a(n): 
 a. string b. open pipe c. closed pipe d. “a” or “b” e. “b” or “c” 
 
10. _____ Instrument “B” is most likely a(n): 
 a. string b. open pipe c. closed pipe d. “a” or “b” e. “b” or “c” 



The next three questions refer to the diagram below. The 
diagram is of a 3.0 m long string with a standing wave 
pattern as shown. The speed of the waves is 100 m/s. 
  
11. _____ What harmonic is shown? 
 a. 1st   b. 2nd   c. 3rd   d. 4th  e. 5th 
 
12. _____ What is the frequency of vibration? 
 a. 11 Hz  b. 17 Hz   c. 22 Hz   d. 33 Hz  e. 50 Hz 
 
13. _____ What is the lowest possible frequency of vibration for standing waves on this string? 
 a. 11 Hz  b. 17 Hz   c. 22 Hz   d. 33 Hz  e. 50 Hz 
 
14. _____ If you double the tension in a violin string, how will the fundamental frequency of that string change? 
 a. It will be higher, but less than twice as high.  
 b. It will be twice as high. 
 c. It will be more than twice as high and less than four times as high. 
 d. It will be four times as high. 
 
15. _____ If two guitar strings have the same tension and linear mass densities, but one is half the length of the other, how 

much higher in frequency will the shorter string be? 
 a. It will be higher, but less than twice as high.  
 b. It will be twice as high. 
 c. It will be more than twice as high and less than four times as high. 
 d. It will be four times as high. 
  
The next two questions refer to the diagram to the right. The diagram is of a tube closed at one end and 
open at the other. The length of the tube is 1.2 meters.  The speed of sound is 343 m/s. The diagram shows 
a standing wave present in the tube. 
 
16. _____ What harmonic is shown? 
 a. 1st   b. 2nd   c. 3rd   d. 4th  e. 5th 
 
17. _____ What is the frequency of the fifth harmonic of the tube (ignore end effect)? 
 a. 214 Hz  b. 229 Hz  c. 286 Hz  d. 357 Hz 
 
18. _____ Two pipes are the same length.  One is closed and the other is open.  If the fundamental frequency of the open 

pipe is 300 Hz, what is the fundamental frequency of the closed pipe? 
 a.  150 Hz  b.  300 Hz  c.  450 Hz  d.  600 Hz   
 
19. _____ Let’s say you want to make a tube, closed at one end, that has a fundamental frequency of 262 Hz. Let’s assume 

that the speed of sound is 343 m/s and that the diameter of the tube is 4.0 cm. What length would you cut the 
tube? 

 a. 0.303 m  b. 0.315 m  c. 0.327 m  d. 0.339 m e. 0.351 m 
 
20. _____ Two pipes are the same length. One is closed and the other is open. What musical interval is created when the 

open pipe produces its fundamental frequency and the closed pipe produces its first overtone? 
 a.  Octave   b.  Fifth   c.  Fourth  d.  Major Third   
 
21. _____ Let’s say you calculate the acoustic length a closed pipe needs to be in order to play a particular frequency. If you 

then ignore the end effect and cut the pipe at the acoustic length, how will the tones it produces sound? 
 a. flatter than calculated, but only for the first mode  
 b. flatter than calculated, for all modes 
  c. sharper than calculated, but only for the first mode  
  d. sharper than calculated for all modes 
 
22. _____ You hear three harmonics in order from a wind instrument: 300 Hz, 500 Hz, and 700 Hz. Which best describes the 

pipe? 
 a. closed pipe with a fundamental frequency of 100 Hz 
 b. closed pipe with a fundamental frequency of 300 Hz 
 c. open pipe with a fundamental frequency of 100 Hz 
  d. open pipe with a fundamental frequency of 300 Hz  
 
23. _____ You hear three harmonics in order from a wind instrument: 300 Hz, 400 Hz, and 500 Hz. Which best describes the 

pipe? 
 a. closed pipe with a fundamental frequency of 100 Hz 
 b. closed pipe with a fundamental frequency of 300 Hz 
 c. open pipe with a fundamental frequency of 100 Hz 
  d. open pipe with a fundamental frequency of 300 Hz  



24. _____ The wavelengths of the sounds (fundamental frequency) produced by two closed pipes are 6 m and 7 m. What 
beat frequency is heard when the horns are played on a day when the speed of sound is 340 m/s? 

 a.  5 Hz  b.  6 Hz   c.  7 Hz   d.  8 Hz  
 
25. _____ A tuning fork with a frequency of 440 Hz is sounded with a second tuning fork and a beat frequency of 4 Hz is 

heard. A third tuning fork with a frequency of 442 Hz is sounded with the second tuning fork only. What beat 
frequency would be heard? 

 a. 2 Hz   d. “a” or “b”  i. “b” or “d” 
 b. 4 Hz   e. “a” or “c”  j. “c” or “d” 
 c. 6 Hz   f. “a” or “d” 
 d. 8 Hz   g. “b” or “c” 
 
26. _____ The length of the low C bar is 30.0 cm. What is the length of the high C bar? 
 a. 15.0 cm   b. 21.2 cm  c. 42.4 cm  d. 60.0 cm 
 
27. _____ What would be the effect on the fundamental frequency of a bar if you were to sand it down so that its thickness 

was uniformly decreased? 
 a. decrease proportionately   c. increase proportionately 
 b. decrease, but not proportionately  d. increase, but not proportionately 
 
28.  Two organ pipes are located in the space below, one with both ends open and one with one end closed.  Show the 

standing waves present in the pipes if they are both producing the 7th harmonic. 
 
 

 
29. The string above has tension provided by the mass hanging on the end of the string. The support on the left end of the 

string can vibrate the string at any desired frequency. The length of the vibrating portion of the string is from support to 
support. This is shorter than the full length of the string, which is from the left support to the hanging mass. The mass of 
the entire string is 4.0 grams. The fundamental frequency for this string is 30 Hz.  

 a. What would the hanging mass need to be in order for the string to vibrate in its fourth harmonic? 
 
 
 
 
 
 
 
 b. How much mass would need to be added in order for the fourth harmonic to now produce a frequency that was 

higher by a musical fifth? 
 

m 

Open OpenOpenClosed



30. The wooden bar below will be used in a xylophone with both ends of the bar free to vibrate. The speed of sound in the 
bar is 3,500 m/s. 

 
 
 
 
 
 
 
 a. What is the fundamental frequency of the bar? 
 
 
 
 
 
 
 
 b. How long would the bar need to be in order to produce a tone one octave higher? 
 
 
 
 
 
 
 
28. The tube below is closed at one end and the temperature is 30°C. 
 
 
 
 
 
 
 
 
 a. What is the frequency of the third lowest harmonic that it can produce?  
 
 
 
 
 
 
 
 b. What are the next two harmonic frequencies for this closed tube? 
 
 
 
 
 
 c. If the bottom were cut off without changing the length, what would be frequency of the third lowest harmonic that it 

could produce? 
 
 
 
 
 
 
 
 d. What are the next two harmonic frequencies for this open tube? 
 


