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Electrodynamics (Part II 50 points).   

1. As shown in Fig. 1, a spherical shell with uniform surface charge density 0 rotated in a constant angular velocity 
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 around a z axis passing through the spherical center.

(a) Find the vector potential 
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 inside and outside the shell. (10 points)

(b) Find the magnetic scalar potential 
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 inside and outside the shell. (10 points)

(c) From the result of (a), find the total magnetic moment of the rotating spherical shell. (5 points)

2. (a) From Maxwell equations, derive boundary conditions for 
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, and 
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at an interface between two media. (5 points)
(b) With the choice of Coulomb gauge (
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), find the boundary conditions for vector potential 
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 in the linear medium. (5 points)

(c) Examine the boundary conditions of results in 1(a). (5 points)
3. Prove that the magnetic energy in a linear and isotropic medium is 
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. (10 points)
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Fig. 1
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