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Research on the application of Mathematica software in teaching the magnetic field of the infinite straight

current-carrying wire
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’Hunan Key Laboratory of Intelligent Sensors and Novel Sensor Materials, Xiangtan, Hunan

[ Abstract] In electromagnetism, the concept of magnetic fields is highly abstract and lacks intuitiveness.
Traditional teaching methods often struggle to help students establish a clear physical picture. Taking the magnetic
field generated by the infinite straight current-carrying wire as an example, this paper derives expressions for the
magnetic flux density of both single and multiple wires based on the Biot-Savart law. Utilizing the Mathematica
software, programs are designed to plot the magnetic field line distribution for a single DC wire. Furthermore, the
magnetic field superposition effect in systems of both two and three AC wires are investigated, and interactive
animations are created to visualize the dynamic evolution of the magnetic field in both space and time. The results
demonstrate that Mathematica effectively transforms abstract magnetic field concepts into intuitive visualizations.
This provides a powerful auxiliary tool for electromagnetism pedagogy, significantly enhancing teaching and learning
outcomes.
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