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1. Find the total stored energy of a conducting sphere of radius a having a total charge Q, surrounded by a spherical shell of inner radius a and outer radius b > a. The dielectric constant of the shell is (r(o . You’ll want (Eq. 4.58, p. 192)
2. A parallel-plate capacitor has a plate 10.0 x 15.0 cm and a plate separation of 4.0 mm. A 3-mm thick slab of dielectric 10.0 x 15.0 cm is in between the plates, taking up ¾ of the space between them. Its relative dielectric constant is 5.0. a) Calculate the capacitance of this arrangement, in Farads. B) Given a free charge Q = 10 (C on the top plate, find the bound surface charge density (b at the surface of the dielectric. Assume the top capacitor plate is positively charged, and give the sign of (b closest to the top plate. 

3.  a) For the sphere of problem 1, find the bound polarization charge density (b at a distance r  (b>r>a) inside the dielectric. b)  Show that the total bound charge is zero in the dielectric. This includes the surface bound charge, and volume bound charge. ( It has to be this way because the total dipole charge has to be zero; as many + charges as – charges. )
4. Find the total stored energy of a conducting sphere of radius a total charge Q, surrounded by a hemispherical shell of inner radius a and outer radius b > a. The dielectric constant of the shell is (r(o . The shell in this case is hemispherical, and not spherical.
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         b
5. a) Calculate the vector potential A ( Eq. 5.63, p. 235) due to an infinitely long wire carrying a current I. Carry this out for a point which is a distance s from the wire. (We are in cylindrical coordinates here.) Unfortunately, when you do the integral to infinity, it blows up. So you must only do the integral to some very large distance L and leave the answer that way. b) Now take the curl of A to obtain the magnetic field B. You will find a term in L which vanishes as L goes to infinity, and this leaves you with the correct value of B, which is B = (^ (o I/(2(s).

