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[30%] 1. A grounded conducting sphere of radius a carries charge g. The dielectric constant

outside the sphere varies with the radial distance from the center of the sphere,
» x
e(r)=eog +b—22, (r>a).
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(a) Find the potentialf (r) in the region outside the sphere.

(b) What is the polarization surface charge densitys | xnon the dielectric surface at r=a?

[30%] 2. A circular ring with current | and radius a is located on the x-y plane (see Figure).
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(a) Find the vector potential A(x) =M A v T at any point in space..
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(b) Using the result in (a), find the vector potential near the z-axis by expandingq to first
Az
order, then calcul ate the magnetic field B(2) on the positive z-axis. A
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[40%] 3. The electromagnetic field momentumis p_, . = i(prE H.
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(a) A localized charge distribution producesE = - Nf . Thisfield coexists with aH field that is

generated by alocalized charge density J (time-independent). Show that if f H falls off

rapidly at large distance, then p, :lzc‘;lVf J.
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(b)Based on the result in (a), show that if the E field changes little over the localized charge

distribution, thenp, ., = 12 E(0)" m, where O isthe location within the current distribution,

and m isthe magnetic moment generated by the current.
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