E. Jenkins DEPARTMENT OF PHYSICS Winter 2006
Physics 100B MIDTERM EXAM
Wednesday February 15, 2006

1. An infinite cylinder of radius R carries a steady surface current density

K=K p+K.2

(a) Find the magnetic field B inside and outside the cylinder.

(b) Verify that your solution to part (a) satisfies the boundary conditions for B at the surface of the
cylinder s = R.

(c) Find the vector potential A inside and outside the cylinder.

(d) Verify that your solution to part (c) satisfies the boundary conditions for A at the surface of the
cylinder s = R, and that it satisfies the gauge condition V - A = 0.

(e) Check that VxA=B.

(f) Calculate V - B from your solution to part (a).

(g) Calculate V x B from your solution to part (a).
[POSSIBLY HELPFUL HINT: First write B using step functions ©, then take curl ]
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