1. Given o(0,¢) = P cosé.

(a) Let x = dk. Then the potential is given by
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(b) Comparing this form with the general form of solution, we get
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(c¢) Electric Field is given by
%(f‘cos@—ésin@)z%l; r<R
E(Ta 0, (b) = ’ 3 o ’
— 212 (20 cos 0+ Bsind) r>R

(d) Electrostatic energy is given by
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2. Given: 2ql = P

(a) Now q; = —qR/(L+1) and ¢z = qR/(L—1) and d; = R?/(L +1) and
do = R2/(L —1).

(b) Q' =q1 + g2 = 2qIR/(L? — 12) and P’ = 2qlR3L/(L? — [2)? .
(c) Limiting values are Q' = PR/L? and P’ — PR3/L3 .

3. Pipe with square cross section



(a) The general solution of Laplace equation for the given geometry and
boundary condtions at y =0, y = a and at x = 0, is

o(x,y) = ni Cypn sin (m;ry) sinh (m;mc)

Applying the fourth boundary condition, we get
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Finally the potential is given by
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(b) Charge denstity can be found by
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The net charge is
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