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Figure 3.11 Helmholtz resonator.
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Figure 3.9 Distribution of sound pressure amplitude Ip(x)j and volume velocity amplitude
IU(x)l in a uniform tube for the first three natural frequencies FI, F2, and F3. Tube is closed at
the left-hand end and open at the right-hand end.
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Figure 3.10 (a) Uniform tube open at both ends. (b) Uniform tube closed at both ends.
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Figure 3.18 Illustrating a perturbation A in the area of an acoustic tube at a short segment of

length A centered at point x = xj.
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Figure 3.19 Curves showing the relative magnitude and direction of the shift AFn in formant

frequency Fn for a uniform tube when the cross-sectional area is decreased at some point along

the length of the tube. The abscissa represents the point at which the area perturbation is made.

The minus sign represents a decrease in formant frequency and the plus sign an increase.
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