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The quantitative measurement of Doppler effect of

water waves and Study for teaching materials

—Fducational examination for the enforcement of

A new subject of the high school science [ Problem studies] —

Nobukazu KIRIYAMA

If we study senior high school physics and learn the wave, we get possible to understand most
wave motion phenomena. However, the university student of science and technology did not study
physics increased of these days. Wave motion concept including frequency and wavelength must be
formed to understand Doppler effect. We examined the learning contents of the wave which a junior
high student could understand by doing practice class. It was judged to be able to understand it
enough that vibration of the wave source is transmitted through the medium and a wave pattern
moves. For understanding various natural phenomena including the Doppler effect, it is desirable for
the basic learning of the wave to be performed at a unit of “a sound and the light” of the junior high
school science. We teach Doppler effect of a sound wave in senior high school physics, an appropri-
ate experiment is not found in a textbook. Therefore, we investigated the simple observation method
of the water waves Doppler effect and the teaching method how quantitative understanding is possi-
ble. A wave with wavelength Ao occurs when we let a drop of water drop on the surface of the water,
and the water waves Doppler effect is observed when we move the dripping part of the drop of water.
Using the water waves animation taken with a digital camera, we measured front wavelength Aland
backward wavelength 22, and examined the method of them comparing with Ao. Furthermore, as the
method that a student can carry out easily, we perform the animation measurement of waves on the
water with the movie function of the mobile telephone which they have. And we examined a method
to observe a wavelength change by top forwarding reproduction. In the Doppler effect, wavelength
change AA(=Xo— A1) is in proportion to movement speed v of the wave source. If we change v and
examine relations with ratio AAM/Ao and v, we can inspect Doppler effect. By this method, the actual
measurement of AA and Ao on the image is not necessary. Because we should find ratio AA/Ao by the
relative measurement on the screen, it is easy. Therefore, it is thought that the inspection of the water
waves Doppler effect using a mobile telephone is good for the subjects of research activity and the
problem study of the senior high school physics.



