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COMPOSITION OF TWO PERPENDICULAR HARMONIC

OSCILLATIONS OF THE SAME FREQUENCY
—MOTION CURVE OF MASS POINT

TAO Lingling WANG Xianjie LIU Zhiguo
(College of Physics, Harbin Institute of Technology, Harbin, Heilongjiang 150001)

Abstract It is relatively easy to solve the composition of two perpendicular harmonic oscilla-
tions with the same frequency when the phase difference are some specific values, so are the
curve shape and its variation. As for the general value of phase difference, coordinate trans-
formation is usually required to give the curve shape and the variation on phase difference. The
motion curve of the oscillating mass point is derived, then the motion at equal-amplitude and unequal-
amplitude conditions is discussed. With equal amplitudes and general phase difference, the mass point
moves on an ellipse whose major axis is at an angle of /4 or 3w/4 to the x-axis. The closer the
phase difference is to 0 or n, the larger is the eccentricity of ellipse. If the amplitudes are not equal,
the major axis of ellipse rotates when the phase difference varies, and the eccentricity becomes larger
as the phase difference is close to 0 or =. This paper can enhance the understanding on the combina-
tion of two perpendicular harmonic oscillations of the same frequency.
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