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Mid Term Solution
October 26, 2010
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b) The potential for the uniform field must satisfy
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Aside from the physically irrelevant constant, CD(I‘, (9) = —EOX(I‘, (9) =—-E,rcosé.

c) Using the same argument asin b), (I)(r, 9) = —Eoy(l’,é’) =—E,rsiné.

d) Ingeneral, the 2-D potential for I > a is
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The large I behavior implies @, =0, A =—E,, the rest of the A and all the B, are zero. The

boundary condition at I = a implies C =0and
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By the orthogonality of the sines and cosines on [—7r, 7[] all the D, vanish and all the C vanish

except
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2) a) Fortheinterval [—72', 7[] the orthogonal set is the constant function, COSNX, and Sin nNX.

Because the function is odd, only the sin’s contribute
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For N even, the coefficient is zero
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b) Atthevalue X =0.5, the function has value 1. By a)
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Here the trick is to realize that all the cross terms vanish on integration by the orthonormality of
the Legendre polynomials. Therefore the simple formula applies
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where one adds the energy of each term separately.
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By the usual argument
O(r,0)= 2 \:zmz P, (cosd)+ 4 \i4m4 P,(cos®).
Part c) implies
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