http://www.quora.com/When-I-fill-up-my-water-bottle-why-do-the-sounds-become-lighter-as-the-bottle-fills-up
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[bookmark: _GoBack]Question 1: I initially thought the resonance in a water bottle where the sound from blowing in it is produced so that when you blow into a bottle the air molecules will get a certain speed constrained by friction and initial velocity and kinetic energy needed to accelerate them and if you blow so that it hits the water at end or middle of the wave the frequency of the wave going back will not interfere with the incident wave as shown here
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But longitudinal waves does not travel with sinus waves they only travel in direction it is propagating? How is resonance then determinded for longitudinal waves?
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The two last question is from this site
http://hyperphysics.phy-astr.gsu.edu/hbase/waves/powstr.html#c2
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Question 3: Why do they get sum of potential energy from this integration when one wavelength end and starts at same height? Would not sum of potential energy change then be 0?
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Question 4: where do they get this velocity expression from?
The rest is no problem:
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[Using the velocity expression

v, = @Acos(kx — 1)
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the kinetic energy takes the form
dKE = ; 1 A% cos? (kx — or)dx
land again setting t=0 for simplification
KE; = %umzA:J]cos:(kr){lx o % HO*AA
| The total energy associated with a wavelength is

E= oA
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Since this amount of encrgy is transported a distance of one wavelength along the
sring in one period, this expression can be used to calculate the power ransmitied
lalong a string
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‘The bottle is acting as a Helmholtz resonator. This is the same phenomenon that
acts when you blow across the top of the bottle. The volume of the air inside the
bottle and the mass of ai in the neck of the bottle work together to determine the
pitch of the resulting sound. As the bottle flls, the volume of air decreases, and the
pitch increases

To understand Helmholtz resonance, lets first talk about resonance in general. An
‘example of resonance is seen when you attach a mass to a spring and shake the
‘spring vith your hand. In the case of a mass attached to a spring, it easy to
visualize. You can shake the spring at whatever frequency you want, but there is @
particular frequency where you don't need to shake your hand very much to get a
large amplitude response. That's resonance

In Helmhohz resonance, the "mass” is the amount of air inside the neck of your
bottle. The "spring’ is the volume of ai inside your bottle ~ as you fil the bottle with
water, you'e changing the volume of ar inside the bottle. There is an inverse
relationship between the resonant frequency and the volume inside the bottle. So as
the volume decreases the pitch goes up.

And so you hear a tane rising in pitch as the bottle fills
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Longitudinal Waves

= Consider a tube filled with air molecules. A piston attached on one end oscillate (Click
play) to produce sound wave.

= This is an example of longitudinal mechanical wave.
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Energy in a String Wav

|expressed as the energy per wavelength

Potential energy

AU= I(Anl)wzyj

V_ wave
propagation

Kinetic energy

The energy of a small segment of the string can be expressed as the sum of the
kinetic encrgy and clastic potential energy of the segment. The diferential form of
the clastic potential encrgy is
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[Using the description of a traveling wave.
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¥ = Asin(kx - o)

the potential energy expression becomes
1 2,22
AU = e’ Asin s~

The energy for a fll wavelength can be found by integrating this expression at a
|given time, and it s most convenient to set t=0 for this integration. The energy for
lone wavelength along the string is
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