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The Dynamical Analysis of Simple Harmonic

Vibration in a Non-Inertial Frame

Mi Yilin
(College of Science, North China University of Technology. Beijing 100144)

Abstract: Simple harmonic vibration is one important component part of the teaching system for engineering

course physics. Little attention is paid to simple harmonic vibration in a non-inertial frame in the current college

physical texbooks. Students are not clear about the conditions and laws of simple harmonic vibration in the non-

inertial system. They cant build correct physical images. So they tend to make cognitive errors. In this work, the

simplest analysis method is adopted by employing the inertial force. The dynamic analysis of the system is carried
P y P y ploying y y y

out with the spring-vibrator, simple pendulum and compound pendulum as examples. It is found that whether the

system still performs simple harmonic vibration depends on the non-inertial reference frame and vibration system we

choose. If the non-inertial reference frame and vibration system are different, the conditions required for simple

harmonic vibration differ from one another.

The vibration cycle and corner frequency of system are no longer

uniquely determined by the vibration system, but are closely related to the non-inertial system

Key words: simple harmonic vibration; non-inertial frame; cycle; corner frequency



