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DYNAMIC ANALYSIS AND NUMERICAL SIMULATION OF
PARTICLE MOTION IN A ROTATING REFERENCE FRAME

SHI Yurong ZHANG Dejian WANG Feng

(College of Physics and Optoelectronic Engineering, Ocean university of China, Shandong. Qingdao 266100)
Abstract The motion of a particle under inertial force in a rotating reference frame is a diffi-
cult problem in mechanics teaching. This article analyzes the dynamics of this problem in a
uniform angular velocity rotating reference frame, a variable angular velocity rotating refer-
ence frame, and an inertial frame, and obtains the dynamic differential equation of the parti-
cle; Based on the Euler method, the dynamic differential equation of the problem is solved and
simulated numerically by using Matlab software, and the motion track of the particle is drawn
intuitively. The motion law of the problem is analyzed in depth based on the program data.
The integration of research content into teaching has improved teaching effectiveness, culti-
vated students’ ability to solve practical problems, and had a positive impact on subsequent
professional learning related to marine science, atmospheric science, and other fields.
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