9. Electricity and Magnetism (Spring 2005)

An infinitely thin current sheet carrying a surface current A = A,Zcos(wt) is sandwiched between a
perfect conductor (¢ = oo) and a material having finite conductivity ¢ and magnetic permeability p.
The angular frequency w is sufficiently low that magnetostatic conditions prevail. A, is a constant,
# is a unit vector parallel to the interface located at # = 0, and ¢ is the time.
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(a) Find the appropriate partial differential equation that governs the behavior of the magnetic
field H for > 0 (above the current sheet). Do not solve.

(b) What is the appropriate boundary condition for H in this system?

(¢) Find the magnetic field H at an arbitrary distance x > 0 at time ¢.
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