
DQ1: The diagram below shows wave fronts spreading 
into the region behind a barrier. 

Which wave phenomenon is represented in the diagram? 
(1) reflection (3) diffraction (2) refraction (4) standing waves 



DQ2: Which diagram illustrates refraction? 

deep 

shallow 



DQ3: The diagram below represents shallow water waves of 
constant wavelength passing through two small openings, A and 
B, in a barrier. 

Which statement best describes the interference at point P? 
(1) It is constructive, and causes a longer wavelength. 
(2) It is constructive, and causes an increase in amplitude. 
(3) It is destructive, and causes a shorter wavelength. 
(4) It is destructive, and causes a decrease in amplitude. 



Resonance 

•  Wine glass 
•  Prayer bowl 
•  Earthquake demo 
•  Tacoma narrows bridge video 
•  Resonance in a closed tube 



Guitar String 



Open tube 



Closed tube 



Example 1 

If you were to build a pipe organ with open-
tube pipes spanning the range of human 
hearing (20 Hz to 20 kHz), what would be 
the range of the lengths of pipes required? 
 
[Answer: L20Hz=8.6m; L20kHz=8.6E-3m] 
 



Example 2 

What resonant frequency would you expect 
from blowing across the top of an empty 
soda bottle that is 18 cm deep, if you 
assumed it was a closed tube? (b) How 
would that change if it was one-third full of 
soda?  
 
[Answer: 480Hz; 710Hz] 
 



Example 3 

 A tube of air open at only one end is 
vibrating in the 5th harmonic from a tuning 
fork of frequency 120 Hz placed at the 
open end. If this tube of air were to vibrate 
at its fundamental frequency, what 
frequency tuning fork would be needed at 
the open end? 
 (A) 24 Hz      (B) 30 Hz      (C) 40 Hz      
(D) 125 Hz    (E) 600 Hz 





Discussion Question 4 
 A natural horn (trumpet with no valves) is similar to 
a pipe open at both ends. A musician plans to 
create a fundamental frequency of 256 Hz (middle 
C) using the horn. 

 
 If sound travels at 350 m/s, what must be the length 
of this horn? 
 (A) 0.34 meters   (B) 0.68 meters   (C) 0.73 meters   
(D) 1.36 meters   (E) 1.46 meters 





Discussion Question 5 
 A natural horn (trumpet with no valves) is similar 
to a pipe open at both ends. A musician plans to 
create a fundamental frequency of 256 Hz 
(middle C) using the horn. 

 
 A talented musician can produce a number of 
overtones on this natural horn. What would be 
the frequency of the 4th overtone (5th harmonic) 
produced when the musician is playing a middle 
C fundamental? 
 (A) 512 Hz       (B) 768 Hz       (C) 1024 Hz      
(D) 1280 Hz   (E) 1536 Hz 




