PHYS 3414 - Electricity and Magnetism- Test 3

All problems are worth 25 points. Turn in solutions to four of the six problems to be graded. If you turn in
more than four solutions, I will grade the firs, four. You are allowed to drop one-half of a test, so T will take the
first two problems turned in as the fivst half-test and the second two problems turned in as the second half-test.

1 An infinite grounded conducting plane occupies the arca z < 0. A dipole is formed of two charges +Q)
separated by a distance a. The dipole moment is parallel to the z axis. The center or the dipole is a
distance R from the plane. Compute the force on each charge and the total force on the dipole. Is the
dipole attracted or repelled from the plane?

2 A grounded conductiug sphere of radius a is centered at the origin. Two charges +q are a distance +DiE
along the z-axis. Compute the clectric potential at the point 2Dz.

3 An infinite conducting cylinder of radius a is in an external electrie field that is a uniform Ky far {rorm
the cylinder. Compute the surface charge density as a [unction of ¢ on the surface of the cylinder.

4 A spherical system has a potential V = V(1 - cos?(0)) on the surface of sphere of radius a. Report the
general expansion for the potential tuside the sphere. Compute the first two cocflicients of the expansion.

5 The potential of a rectangular system is independent of 2. 'The system extends to infinity in the 2
direction. On the plane y = 0 and y = a the potential is zero. On the plane x = 0, the potential is
V{0,y) = W sinz(r.ju/u). Compute the potential in the channel. Report the formula you would use to
calculate the coefficients in the series.

6 The half-plane y = 0, 2 > 0is at V = 0. The half-plane 2 = 0, y > 0 is at potential V. Compute the
clectrie field in the region z > 0, y > 0.
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