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Problem 1 [25 points]
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Problem 2 [25 points]

Consider two semi-infinjte media. Medium 1 (x >0) is free space and medj um 2 (x <0) is a magnetic
medium with a relative permeability of 100. The boundary x =0 has no surface current. The
magnetostatic field B, = 2a.-5d, +64, [We /m*] exists in air. Calculate the magnetostatic field Ez in

medium 2, at the boundary.
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Problem 3 [25 points]

Consider an in finitely long, hollow cylindrical conductor with an inner radius a and outer radius 5 . As
shown in the figure, the conductor carrics D.C. current 7 in the 7 direction. Derive an expression for the
magnetic field A inside the conductor (i.c. in the region g < p<h).
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Problem 4 [25 points]

Consider a circular conducting loop of radius ¢ . As shown in the figure, the loop rotates around the
z —axis with angular frequency @ . At t =0, the entire area of the loop lies in the x — Vv plane. The

rotating loop is placed in the uniform time-vatying magnetic field B =a B sinwyt , where B, is the

amplitude and @, is the angular frequency of the magnetic field. Develop an expression for the emf
induced in the loop.
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