
THE REVERSING PITCH 
 
A. Question: Does mass affect pitch of sound?  
 
B. Materials Needed: 
 1. Three identical empty bottles. 
 2. A wooden stick or ruler. 
 
C: Procedure: 
 1. Fill the three identical bottles with different amounts of water, and ask the 
 students: “Which will give the highest tone when I hit it on the side with the 
 ruler?”  
 2. Lift the bottle with 2 fingers at the neck and hit the side of each bottle with the 
 ruler and listen to the pitch of the tone. 
 3. Now ask the students: “Will bottle C always give the highest pitch?”  
 4. Blow over the bottle mouth, by placing your lower lip on the bottle rim and 
 blowing a narrow stream of air almost horizontally over the mouth. Listen to the 
 tone/pitch. 
 
D: Anticipated Results: 
 Students should observe a lower pitch when they hit or blow over the bottle with 
the greatest mass of water. 
  
E: Thought Questions for Class Discussion: 
 1. What was vibrating when the bottles were hit on the sides? 
 2. What produced the tone when the bottles were blown into? 
 3. What is generally affecting the pitch of a tone? 
 4. Would different liquids of the same height in the bottles affect the pitch of the 
 tone? When hitting the bottle? When blowing over the bottle opening? 
 
F: Explanation: 
 When the bottles were hit on the side with the wooden ruler, the bottle and the 
water vibrated to produce the sound pitch. The more water there was in the bottles, the 
lower the pitch. When blowing over the bottle mouth, the air above the water in the bottle 
vibrated to produce the tone. The larger the column of air in the bottle, the lower the 
pitch. If we generalize over theses two events we can say that the more the mass of the 
material that vibrates, the lower the pitch it produces. This is why the lower and 
deeper tones on the guitar or piano are coming from the larger and longer strings. By 
shortening the strings (by placing the finger on a fret), the higher the pitch obtained. 
 By using different liquids in the bottles, but filling them to the same height, the 
pitch would probably be different when hit on the side (because of the different masses of 
the liquids), but stay the same when blown over the mouth (because the air column stays 
the same). 


