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DOPPLER EFFECT OF MOVING SOUND SOURCE
—PROBLEMS AND SOLUTIONS OF THE 22TH ASIAN PHYSICS OLYMPIAD
EXPERIMENTAL EXAM 2

QIAN Jun'? ZHANG Chunling'* LI Wenhua'? ZHAO Minggang' LIU Lisa'> HUI Wangwei'”’
WANG Jin'® ZHANG Tianhao' KONG Yongfa'® SONG Feng'

('School of Physics ? National Demonstration Center for Experimental Physics Education. Nankai University, Tianjin300071)
Abstract There are two experimental exams in the 22nd Asian Physics Olympiad, the second
of which is the acoustic black box. This experimental question is a virtual experiment ques-
tion, which detects the frequency signal of the moving sound source through the detector on
the two-dimensional plane, and determines the position of the sound source and related kine-
matic parameters. This topic is novel in design and ingenious in solution, integrating the
propagation and measurement of sound waves, acoustic Doppler effect and other related
knowledge. Under the epidemic situation, it is very suitable for students majoring in physics
to carry out online virtual experimental learning. This paper introduces the content of the ex-
perimental exam 2 in detail, and gives the analysis and the solutions to the problems.
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