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RELATIONSHIP BETWEEN THE MAGNITUDE OF ELEMENT

DISPLACEMENT. THE ELEMENT CHANGE OF
THE MAGNITUDE OF THE POSITION VECTOR,
AND THE ELEMENT PATH IN PARTICLE KINEMATICS

CAI Xingmin YE Fan

(College of Physics and Optoelectronic Engineering, Shenzhen University, Shenzhen, Guangdong 518060)
Abstract In particle kinematics, several physical quantities such as element displacement, the
magnitude of element displacement, the element change of the magnitude of the position vec-
tor, and element distance are often involved. Although physics textbooks present the relation-
ships between these physical quantities through images and limit reasoning, many students
still find it difficult to understand and may question the relationships between these physical
quantities. This paper directly derives and calculates the differential of vector size based on the
Cartesian coordinate system, revealing the relationship between these physical quantities
mathematically or through differential operations, thus avoiding the difficulties caused to
students by using limit and inference methods. This paper provides a new method for discus-
sing the relationships between these physical quantities, which helps deepen students’ under-
standing of these quantities and their interrelationships.
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