
Obviously we can consider the object in question as the superposition of an
insulating sphere centered at the origin and a torus of rectangular cross-section
oriented in the ẑ direction. Considering Oersted’s law,
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By Faraday’s law with the right-hand rule,
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Calculating using the Clausius-Mossotti relation as dictated by charge conser-
vation, ∫
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According to Ohm’s law,
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It is trivial to see that by combining the above, we obtain the result
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