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A Necessary and Sufficient Condition for Motion

Superposition Principle and Its Applications

XING Rong

(College of Science, Hunan University of Science and Engineering, Yongzhou, Hunan 425199)

DENG Maoyu
(Haigui Middle School, Qionghai, Hainan 571400)

Abstract: A necessary and sufficient condition for motion superposition principle has been derived. And by

using the condition,decompositions of three kinds of particle motions has been discussed. The results show that a

projectile motion can be decomposed into a uniform motion with the velocity equal to initial value and a free-fall

motion. And a motion of a charged particle in a uniform magnetic field can be decomposed into a uniform motion

in the direction of the magnetic field and a uniform circular motion in the plane perpendicular to the magnetic field.

In addition,a motion of a charged particle in a uniform electromagnetic field can be decomposed into a uniform

variable rectilinear motion in the direction of the magnetic field,a uniform motion in the direction perpendicular to

the magnetic field and the electric filedsand a uniform circular motion in the plane perpendicular to the

magnetic field.

Key words: motion superposition principle; particles; projectile motions; uniform magnetic field; uniform

electric field



