Resonance in Air Columns

Hammer
./ {7 Analyze and Conclude
/” /i 1. Use a thermometer to measure the room tem-
N i perature. Calculate the speed of scund in air,
4 T?mng fork and from that, the wavelength of the sound
o Alrcolumn produced by the G tuning fork.
Tube 2. By how much is one resonance length longer

| . than the previous one? (If you were able to
] |-| determine three or more resonance lengths,

| was this increase in length constant?] What

o fraction of a wavelength is this increase in
L ——— Water resonance length?
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RESONANCE LENGTHS OF A CLOSED AIR COLUMN

The resonance lengths of a closed air column are odd integer
multiples of the first resonance length, 411.

Ly=(m- 1

where n is a positive integer.
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| RESONANCE LENGTHS OF AN OPEN AIR COLUMN

The resonance lengths of an open air column are integral mul-
tiples of the first resonance length, %ﬂ..
nd

LHZT
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Resonance Lengths of a Closed Air Column

A vibrating tuning fork is held near the mouth of a narrow plastic
pipe partially submerged in water. The pipe is raised, and the first
loud sound is heard when the air column is 9.0 cm long. The
temperature in the room 1s 20°C.
{a) Calculate the wavelength of the sound produced by the

tuning fork.
{b} Calculate the length of the air column for the second and

third resonances.

{c) Estimate the frequency of the tuning fork.
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