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1. Find the electric field a distance z above the center of a circular loop of radius r, which carries a
uniform line charge density A. (10 %)
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2. Three charges are situated at the corners of a square (side a). How much work does it take to
bring in another charge, -q, from far away and place it in the fourth corner? (10 43-)
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3. A metal sphere of radius R, carrying charge q, is surrounded by a thick concentric metal shell
with inner radius a, and outer radius b. The shell carries no net charge.
(a) Find the surface charge density ¢ at R, ataand at b. (10 %)

(b) Find the potential at the center, using infinity as the reference point. (10 %)

4. Find the capacitance of two concentric spherical metal shells, with radius a and b. (15 %4-)
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5. Find the magnetic field at the center of a square loop with the length of L which carries a steady
current . (15 43)
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6. Find the magnetic vector potential of an infinite solenoid with n turns per unit length, radius R,
and current 1. (15 4)

7. The magnetic vector potential of a magnetic dipole can be written:
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Please prove that the magnetic field of a magnetic dipole can be written as the equation below.
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