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Θεµα 1

(α)

Φ(z) =
λa

2ε0

[ 1

[(z − h)2 + a2]1/2
−

1

[(z + h)2 + a2]1/2

]

(z ≥ 0)

Φ(z) = 0 (z ≤ 0)

(β)

~E = îz
λa

2ε0

[ z − h

[(z − h)2 + a2]3/2
−

z + h

[(z + h)2 + a2]3/2

]

(z ≥ 0)

~E = 0 (z ≤ 0)

(γ)

σ(0, 0, 0) = −λa
h

(h2 + a2)3/2

(δ)

Φ(x, y, z) = Φ+(x, y, z) + Φ−(x, y, z) (z ≥ 0)

Φ+(x, y, z) = +
λa

4πε0

∫

2π

0

dφ

[(x− a cosφ)2 + (y − a sinφ)2 + (z − h)2]1/2

Φ−(x, y, z) = −
λa

4πε0

∫

2π

0

dφ

[(x− a cosφ)2 + (y − a sinφ)2 + (z + h)2]1/2

Φ(x, y, z) = 0 (z ≤ 0)

Θεµα 2

(α)

~B = îz
µ0K0

2

[ a2 + 2z2

(a2 + z2)1/2
− 2|z|

]

(β)

Bmax = B(z = 0) = îz
µ0K0a

2

1
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(γ)

~A =
µ0

4π

∫ a

r′
T

=0

∫

2π

φ′=0

K0[− sinφ′ îx + cos φ′̂iy]r
′2
T dr′Tdφ′

[r2 + r
′2
T − 2rr′T sin θ cos(φ − φ′)]1/2

(δ)

~A(r, θ = 0, φ) = 0

2
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(α)

Φ(x, y) =



































V0 cos(ky)ekx −∞ < x ≤ 0 and ∀y,

−V0 cos(ky)
sinh[k(x − d)]

sinh(kd)
0 ≤ x ≤ d and ∀y,

0 d ≤ x < +∞ and ∀y.

(β)

~E(x, y) =



































kV0e
kx[− cos(ky)̂ix + sin(ky)̂iy] −∞ < x ≤ 0 and ∀y,

kV0

[

cos(ky)
cosh[k(x− d)]

sinh(kd)
îx − sin(ky)

sinh[k(x− d)]

sinh(kd)
îy

]

0 ≤ x ≤ d and ∀y,

0 d ≤ x < +∞ and ∀y.

(γ)

σ(x = 0, y) = εkV0 cos(ky)
cosh(kd)

sinh(kd)
+ ε0kV0 cos(ky)

σ(x = d, y) = −εkV0 cos(ky)
1

sinh(kd)
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(α)

Φ(rT ) = −V
ln(rT/b)

ln(b/a)

~E =
V

ln(b/a)

1

rT
îrT

(β)

C

`
=

π(ε + ε0)

ln(b/a)
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