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Abstract

University physics serves as a crucial foundational course for science and engineering majors, with
its curriculum closely tied to practical applications and involving numerous variable problems. In
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mechanics instruction, accurately grasping the relationship between state variables and process
variables is essential for students to master physical concepts. This paper focuses on state variables
and process variables in university physics mechanics, analyzing their definitions, characteristics,
and interrelationships to explore how to guide students in distinguishing and understanding these
two types of physical quantities during teaching. Furthermore, by integrating vector analysis and
calculus tools, this paper explains how to help students better grasp the essence of state variables
and process variables in teaching practice from the perspective of combining mathematical deriva-
tion with physical intuition. This approach aims to enhance the effectiveness of mechanics instruc-
tion and lay a solid foundation for students’ subsequent learning.
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Figure 1. Work of a force
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