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Proof of the kinetic energy theorem does not depend on
the inertial reference system

SU Shilei, YAN Leilei., PAN Zhifeng
( School of Physics and Engineering s Zhengzhou University s, Zhengzhou 450001, China )

Abstract: Most university physics textbooks simply describe the kinetic energy theorem as “the form of the ki-
netic energy theorem does not depend on the inertial reference system”, and does not give a strict proof, which
makes it difficult for students to truly understand the kinetic energy theorem. To address this issue, the paper
firstly uses the velocity transformation method between different inertial reference systems to prove that the
form of momentum theorem does not depend on the reference system. Then. based on this proof, the similar
physical method is used to prove that the form of the kinetic energy theorem does not depend on the reference
system. The results of this paper can not only enrich the teaching content of university physics and help
students to fully grasp the kinetic energy theorem, but also improve students’ ability of innovative thinking.
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