Electricity and Magnetism - Test 2 - Spring 2010

Work four of the six preblems. Place the problems in the order vou wish thent graded. The first two problems form
the first half test: the second two problerms form the second half test.

Problem 2.1 A system of current has a vector potential of 4 = ~s%¢ in cyl'ndrical coordinates. Find the
current that could have resulted in A. Is the current a valid magnetosiatic current?”

Problem 2.2 The infinite rectangular region —a < z < a contains volume current density .JJ = 4z& where
gamma is a constant. Find the magnetic field everywhere.

Problem 2.3 A linear dielectric slab with dielectric constant ¢, 1
of charge with charge density =o. Find D, E. P, and p; in the dic
top and bottom surface of the dielectric.

placed between two rdinite parallel planes
cetric, and the bound charge acusity i the

o ' | [ |

dielectric

Problem 2.4 A potential of Vjcos(0) is established on the inner surface of a spherical diclectric with inner
radius @ and outer radius b. The dielectric constant of the material is ¢,. Find the potentia. fer » > ¢, You
may report a system of equations that needs to be solved to find the coefficients of the pateniial “un:tions.
Actually solving these equations turns out to be quite messy. These equations should be « set of siripie linear,
non-differential equations.

Problem 2.5 A disk with surface charge density ~/s, inner radius o and outer radius & i3 spiur at angular
velocity w about an axis through its center. Find the magaetic ficld at the center of the disk,

Problem 2.6 A spherical system has polarization P = yr?# for radius © < @ and P2 = O for » > o. Fiad the
clectrie ficld everywhere.,
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