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Abstract

The potential energy function kx’/2 of a simple harmonic vibration system given in general textbooks is the same as the expression
of spring elastic potential energy. When analyzing a simple harmonic vibration system with a spring, students do not know what
their relationship is, and the formula is ambiguous. In addition, in simple harmonic vibrations containing other conservative forces
such as gravity and electrostatic field forces, where the potential energy functions of these conservative forces go is also a source of
confusion for students when learning this section. Through comparative analysis and research of specific examples, this paper enables
students to clarify that the elastic potential energy of a spring is the potential energy of a conservative force such as elasticity, which
is caused by spring deformation. The potential energy function of simple harmonic vibration is the sum of the potential energy of all
conservative forces in the entire system relative to the linear restoring force at 0. The potential energy function of simple harmonic
vibration can be expressed in the form of kx’/2, where k is an inherent property of the system and is determined by the system
parameters, such as the coefficient of harmonic vibration of a small angle simple pendulum k=mg//.
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