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Problem 1

a) We start by noting that
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Now look at the boundary conditions:
X=0

V(0,y)= % Arctg() =V,
T

V(x,0)= gYQArctg(O) =0
g

The induced charge on the vertical plate is given by
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and for the horisontal plate
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Problem 3.12
o) 9 B
V(z,y) = ZCne“"”/“ sin(nry/a) (Eq. 3.30), where C, = E/VO(y)sin(nn*y/a) dy (Eq. 3.34).
n=] Oi

In this case Vy(y) = { i-gg’ ggi 2; ‘Zz a</(21 } . Therefore,

o 1
o

a/2 a ‘ » a
Cn = x,gvo /sil_l(mry/a) dy — /sin(mry/a) dy b = Zgg {_ co?f;z:;%a) CO?T(:Z%G) }
‘ 0 a/2 0 o/2
= i—vﬁg {—cos (%) + cos(0) + cos(nw) — cos (%E)}z ?n}% {1 +(=1)" - 2cos (@_27_[)} A

The term in curly brackets is:

n=1 : 1-1-2cos(n/2) =0,
n=2 : 141-2cos(n) =4, e .
n=3 : 1—1-2cos(3n/2) =0, etc. (Zero 1f n is odd or divisible by 4, otherwise 4.)

n=4 : 141-2cos(2r)=0, ‘ 7
Therefore ]
8Vo/nm, n=2,6,10,14,etc. (in general, 45 + 2, for j = 0,1,2,...),
Cn= .
0, + otherwise.
So .
8V, e~ "/ sin(nwy/a 8Vo o= e~ 4i+2)me/a ginl (45 4 9y /6
Ve - 5 (rmyfa) | _ 8% in[(4] + 2)y /a]
T =260, n [ (4742 - .

Problem 3.32

7 1 —q s 1 gacosé i
Q = —q, 50 Vingno = 4—;60 - P=qaz, so Viip = m poa Therefore
' q 1  acosf q 1. a o
Vir,g) = —— [ -= . )= —— ——py ( ) .
(r,0) o < St ) E(r,6) Tres [ gt + = (2c080F +5ingd

Problem 3.33

p=(p-f)f+(p: 6)0 = pcosfi —psind 6 (Fig. 3.36). So 3(p - #)# — p = 3pcosd ¢ ~pcosft +psingdf =
2pcosff +psinfb. So Eq. 3.104 = Eq. 3.103. v




