Target Ideas for Cycle II

1. Sound sources are vibrating objects.  

2. The length of the vibrating material determines the wavelength produced.  For straws, chimes and a bottle you blow into, the vibrating material is the air.  For a meter stick, tapped water bottle and a singing goblet, the vibrating material is the solid.

3. Vibrations can be transmitted when a vibrating object touches another object.  The larger the area of vibration the louder the sound. When two objects have close natural frequencies, vibrating one can cause the second to vibrate even when they are not in direct contact. This is known as resonance.

4. For every vibrating object there is a fundamental frequency and other related frequencies (overtones) that will produce standing waves for that length.  In sound waves, we call the frequencies that produce standing waves harmonics.  In open and closed pipes, the fundamental frequency is different due to the different standing waves that are established.  Open pipes the same length as closed pipes have fundamentals with about twice the frequency of the closed pipe. 

5. The number of harmonics and their relative intensities affects sound quality.  Open pipes have a richer tone than closed pipes due to the open pipe having all harmonics and the closed pipe having only the odd harmonics.

6. Different musical instruments playing the same note do not sound the same due to the number of harmonics and their relative intensities (quality).   

Fun Formulas to Know:  (p. 474 of textbook)

Open Ended Pipes:  n = 1,2,3,4,5…etc.  Open ended pipes increase 

fn = v/(n    Where v = 345 m/s

Length of pipe = n((n /2)

(n = 2L/n

Closed Ended Pipes:   m = 1,3,5,7,9

Fm = v/(m    Where v = 345 m/s

Length of pipe = m((m /4)

(m = 4L/m

