Jackson Problem 6.1
B. J. Mattson

1 Part a

In general, the solution will be,

So, using the given f,
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The 2z’ and ¢ integrations are easy enough,
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Then, using the formula [dzd (f(z))g(z) = X4, %, where the z, are defined by
f(ﬂ?()) =0,
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Now, I need to find the z;s. First, note that there are values for which the argument
of the ¢ function cannot go to zero. Le.
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cannot be satisfied if 22 + y? = p? > t2¢%. This is where the © function comes in.



Then, zy = z + y/t?c? — p?. So the solution is
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2 Part b

Now the source term is f(2',t") = 6(2")o(¢'). I'll do this in cylindrical coordinates, and let
the pulsed source be in the z direction. Then the wave is,
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Using the identity from part a to do the @' integral,
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Where 6, is defined by
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Again, there are regions for which the ¢ function cannot be satisfied, so I have to introduce
O(tc —|z]). So
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Letting ¢ = p'?,

dq
Y(Z, 1) = 2cO(tc — |2 (15)
(#.1) ( g /L \/—q2 + q(4p2 — 2(2? + p? — 12¢2)) — (22 + p? — 12¢2)?
Which can be writtten as:
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Where I'll leave figuring out L and U for later (as it turns out, we don’t need to know

their values...just hang on). Now letting M = T and shlftlng the variable from ¢ to
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Now let ¢ = M sin 6,
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So, finally,
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