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Problem 4.1
A
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Figure 1: Cartesian coordinate axes (Image by MIT OpenCourseWare.)
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For region II, use ¢”
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1
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Since there is no surface charge, i.e. o, = 0.
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Problem 4.2

This is a charge relaxation problem, so we use, as shown in class, the equations (done in lecture 12)

Opy
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We substitute in V- E = p?f and 7f =oE to get

V-Ts+ =0
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7 + ot ot +sp'f
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pr=p(T,t=0)e T €
Thus
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Notice: ps(r,t) is 0 for r > ag. Nonetheless, there is still conduction and displacement current for ay < r < a.
By Gauss, §¢ eE -da = [y pdV'. Choosing S as a cylinder with radius
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where L is the length of the cylinder. Note that E-d@ =0on cylinder ends.
Now for RHS of Gauss
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Problem 4.3
A

There are no surface currents, so we have continuity of normal T and tangential . Also, if pp — o0, H=0
inside, but B may still be nonzero. Equivalent image problem:

Figure 2: Magnetic field lines due to a line current above an infinitely magnetically permeable region (Image
by MIT OpenCourseWare.)

Boundary conditions: H, = H, =0at y =0
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B

Assume line current at origin:
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Problem 4.4

A
V- T = 0; by symmetry we just have x component of .J
aJ. R
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Problem 4.5
A

As no volume charge in the dielectric
V-D=0

as symmetry we just have r component
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