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Abstract This paper presents an in-depth discussion on the charging-type electromagnetic in-
duction problem involving a “capacitor + rod” model, analyzed from both physical and math-
ematical perspectives with the aid of Matlab. By using the momentum theorem., capacitance
definition, and energy conservation, the velocity at the end state of the conductor rod’s mo-
tion, the amount of electricity flowing through the conductor rod, and the Joule heat genera-
ted in the circuit were solved from a physical perspective, focusing only on the final result.

From a mathematical perspective, the I-¢ relationship in circuits, the v-¢ relationship of con-
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ductor rod motion, the g-¢ relationship of electric quantity flowing through the conductor rod,
and the Q-t relationship of Joule heating generated in the circuit were discussed through differ-
ential equation solving and integration operations. As ¢ approaches infinity, the results ob-
tained from the physical angle discussion were mutually verified, and the physical laws of the
intermediate process were discussed. Discussing physics problems from the dual perspectives
of integrating mathematics and physics, and bridging the gap between large and medium
schools, helps to deepen our understanding of the essence of physical phenomena and laws,

cultivate interdisciplinary thinking, enhance our comprehensive ability to solve practical prob-

lems, and meet the learning needs of different levels.
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