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1 Part a

The magnetic moment is given by

To find J:

Therefore, Jis

1
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J =wacsin(0)(r — a)p

Now we can determine 7.
First we calculate the cross product of 7 and J.

7x J = —rwaoc sin(0)8(r — a)d

Now we do the integral given in Equation (1).
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= —fwao/ / / 13 sin?(0)8(r — a)dfdepdr 0

To do this integral, we must express the unit vector 0 as:
6 = psiné — Z cos 6

The p term will integrate to zero, so the integral will become
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m = —fwao/ / / r3sin®(0)8(r — a)drdfde 2

m = gwa4a7r P

(10)



2 Partb

The magnetic field at a point 7 far away from the magnetic moment is given by

N R
B(r) = -5+ 5(m-7)

Plugging in our expression for the magnetic moment (Equation (10)), we find:
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Simplifying,
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