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introduction

Objectives

Observe the resonance phenomenon that occurs when the frequency of tuning fork and the natural frequency

of air column match.

Calculate the wavelength of the sound from the length of the air column when resonance occurs.

Theory

@ Resonance
Resonance is a phenomenon in which a vibrating system or external force drives another system to
oscillate with greater amplitude at specific frequencies. In this experiment, the resonance phenomenon
occurs when the frequency of tuning fork and the natural frequency of air column match, the sound will
become bigger when it occurs.

@ Air column
Air column is a pipe with air oscillating in it. The phenomenon of resonance will occur when its natural
frequency and the frequency of tuning fork match.

@ Open pipe
Open pipe is a tube that both ends are uncovered or open. Both ends of an open pipe must be

antinodes. Antincde Antinode
\F Ji Example :

\\

157 harmonic of an open pipe

@ Closed Pipe
Closed pipe is a tube with one open end and one closed end. Closed end of a closed pipe must be node,
open end of a closed pipe must be antinode. Closed pipe will produce resonant standing waves at a

fundamental frequency and at odd harmonics. \
Node Antinode B
v ¥ Exomple -

® End correction 15 harmonic of a closed pipe i
End correction is a short distance applied or added to the actual length of a resonance pipe, in order to

calculate the precise resonance frequency of the pipe.



Experimental
S
Apparatus Riglek
@  Air/water column with rubber tube and a cup

® Tune forks

Thernorerer
@ Mallet Mallet
® Thermometer ?:
Methods Tuning fork

@ Measuring the temperature of the air column and use the formula below to calculate the speed of sound.
Speed of sound: V¥ = 331.5 + 0.6t = m/s
@ Use the speed of sound and the frequency of 8 tuning fork to calculate the theoretical wavelength and
the length of air column in resonance.
Wavelength: Apeo = V/f
Length of air column in resonance: Apes = Aneo/4 (First harmonic)
Bineo = 3dmeo/d (Second harmonic)
® Move the surface level of water to the area of Apeo and Byeo, and find the experimental Acxp and Beyp by
the resonance between the tuning fork and the air column.
@ Use the value of Aexp and Beyp to calculate the experimental wavelength, frequency, and the location of
antinode at the open end.
Wavelength: Aexp = 2(Bexp — Aexp)
Frequency: fexp = V/Aexp
Location of antinode: AA = Agneo— Aexp
AB = Bineo — Bexp
® Calculate the length of air column in resonance of third harmonic.

Length of air column in resonance: Cineo = Bexp + Aexp/2 (Third harmonic)



Results

Temperature of the air column: t = 24°C

Speed of sound: ¥ = 331.5 + 0.6t
=331.5+06x24

=345.9 m/s
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DiScussion

From the table of experiment results, we can know that the experimental values are very close to the
theoretical values, this means that the resonance phenomenon occurred when the frequency of tuning fork
and the natural frequency of air column match. We did this experiment carefully and we got a very good data.
But there are still some differences between the experimental values and the theoretical. The reason of that
may be misreading the scale and mishearing the resonance in the air column. | will become more careful in
the next experiment for better results.

Also, we can know that the location of antinode is not same with the open end of the pipe from the experiment
results. The position of antinode of the standing wave is little out of the open end of air column and it is called
end correctic;n.

Conclusions

When the frequency of tuning fork and the natural frequency of air column match, the resonance

phenomenon occurs and the sound resounds.
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The position of antinode of the standing wave isﬂlittle out of the open end of air column. (End correction)
By using the wavelength of each tuning fork we‘c‘:an calculate the length of air column in resonance.
Opinions

This experiment is simple and easy to understand. It also deepens my understanding of the resonance.
When | know that the reason of sometimes even the frequency of the earthquake was small, the building
was destroyed is resonance, | was surprised. | think the resonance is one of the important phenomenon
among our daily life and it was a good experiment.
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