your name(s)

Physics 841 Quiz #5 - Monday, Feb. 27
You may work in groups of 3 (no more than one person from previous group)
Open note, open book, open internet, open mouth...

Consider a local group of charges around the origin in a two-dimensional world. The potential due
to a point charge @ at position z = a,y = 0, as measured by an observer at coordinate r, ¢ is

O(r,¢) = —Qln <\/r2 — 2ra cos ¢ + a2>

This expression assumes r > a.

1. Consider an areal charge density of charge, o, that is completely contained within some radius
R of the origin. The potential observed for r > R can be written as an expansion,

®(r,¢) = AoIn(r) + Z T: cosng + r—: sin ne.
n=1

Express the coefficients A,, and B, in terms of o(7).

2. Find A,, and B, for a single charge @ at x = a,y = 0. Then show that the potential indeed
sums to —Q In(r — a) when 7 is on the x axis. Do not use the identity in Eq. (1).

Solutions:
1.

o) = 34 {—lnm #3012 comnto - ¢;>}

7 n=1
= /dzr’ U(F'){—ln(r)—i-Zi(i)ncosn(gb—qb’)},
n=1
= /d2r’ a(7) {— In(r) + Z% <7;>” (cosng cosng’ + sinngsin nqb')} ,
n=1
Ay = —/d2r' a(r),
Apso = i/d%/ a(7)r'"™ cosng’,

1
Bpso = n/d27” a(7)r'"™ sinng’.
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