PHY'S 3414 - Electricity and Magnetism- Final Exam 2

All problems are worth 25 points. Turn in solutions to four of the six problems to be graded. If you turn in
mwore than four solutions, I will grade the first, four. You are allowed to drop one-half of a test, so 1 will take the
first two problems turned in as the first half-test and the second two problems turmed in as the second half-test.,

1 A wire of length 2¢ runs along the z-axis and is centered at the origin. The wire is thinner in the middle

than at the two ends. The cross-sectional area of the wire is given by A(z) = Ay(e? + 2?), where Ay and a
are constants. Compute the resistance of the wire if it has conductivity o.

2 A cylindrical conductor of radius @ has a current density that increases with radius, J(p) = Jyp?%. The
current deusity is zero outside the wire, Compute the magnetic field everywhere.

3 A thin square wafer has constant magnetization density M = My3. The wafer is ¢ long on each side and
has thickness d. Compute the magnetic field al the center of the walcr.

4 A ring with radius a and constant lincar charge density A lies in the z — y plane centered at the origin.
Compute the electric field at a point R along the z-axis.

5 "The potential on the surlace of an infinite eylinder is piven by V(a, ¢) = Vy(sin(é) + cos(20)). Find the
potential and the electric field at all points inside the cylinder.

6 Two spherical shells of radius @ and b, o < b, have uniformly distributed charges @, = Q and Q, = - Q.
Compute the energy between the shells.
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