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Θεµα 1

(α)

Φ(x, y, z) =
λ0

4πε0
ln

[x + L + [(x + L)2 + y2 + (z − h)2]1/2

x − L + [(x− L)2 + y2 + (z − h)2]1/2

x − L + [(x− L)2 + y2 + (z + h)2]1/2

x + L + [(x + L)2 + y2 + (z + h)2]1/2

]

,

for z > 0,

Φ(x, y, z) = 0,

for z < 0.

(β)

~E(z) = îz
λ0

4πε0

[ 2L

(z − h)[L2 + (z − h)2]1/2
−

2L

(z + h)[L2 + (z + h)2]1/2

]

,

for z > 0 and z 6= h,

~E(z) = 0,

for z < 0.

(γ)

[λj] =
Q

∑

j λ̂j∆x
[Aij]

−1[1]

where [λj] = [λ(x1), · · · , λ(xN)]T , Aij = (∆x/4πε0)(1/Rji − 1/Rj′i),

Rji = |xj − xi|, Rj′i = [(xj − xi)
2 + 4h2]1/2,

and [1] = [1, 1, · · · , 1]T

Φ(x, y, z) =
N

∑

j=1

λj∆x

4πε0
[

1

Rj
−

1

Rj′
],

where Rj = [(x− xj)
2 + y2 + (z − h)2]1/2, and Rj′ = [(x − xj)

2 + y2 + (z + h)2]1/2.
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Figure 1: Characteristic Distribution of λ(x)

Θεµα 2

(α)

Φ(φ) =
−V0

ln[(σ0 + σ1(π/2))/σ0]
ln

[ σ0 + σ1φ

σ0 + σ1(π/2)

]

(β)

R =
ln[(σ0 + σ1(π/2))/σ0]

σ1 ln(b/a)h

(γ)

Φ(φ = 0) = V0, Φ(φ =
π

2
) = 0,

∂Φ

∂rT

∣

∣

∣

rT =a
= 0,

∂Φ

∂rT

∣

∣

∣

rT =b
= 0.

Θεµα 3

(α)

~H =
J0

4π

∫

+L

z′=−L

∫ b

rT =a

∫

2π

φ′=0

1

R3
[(z − z′) cosφ′̂ix + (z − z′) sinφ′̂iy − (rT cos(φ − φ′) − r′T )̂iz]r

′

Tdr′Tdφ′dz′

where R = [r2
T + r

′2
T − 2rT r′T cos(φ− φ′) + (z − z′)2]1/2.

(β)

~H(z) = îz
J0

2

∫

+L

z′=−L

∫ b

rT =a

r
′2
T

[r
′2
T + (z − z′)2]3/2

dr′Tdz′

(γ)

~m = îz2J0πL
(b3 − a3)

3
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~H(x) = −îz
J0L(b3 − a3)

6x3

Θεµα 4

(α)

Φ(x, y) =
∞
∑

m=0

4V0

(2m + 1)π sinh(kma)
[sinh(kmy) − sinh(km(y − a))] sin(kmx) −

∞
∑

m=0

4V0

(2m + 1)π sinh(kma)
[sinh(kmx) − sinh(km(x − a))] sin(kmy)

where km = (2m + 1)(π/a).

(β)

Ex(x, y) = −
∞
∑

m=0

4V0

(2m + 1)π sinh(kma)
[sinh(kmy) − sinh(km(y − a))]km cos(kmx) +

∞
∑

m=0

4V0

(2m + 1)π sinh(kma)
[cosh(kmx)− cosh(km(x− a))]km sin(kmy)

Ey(x, y) = −
∞
∑

m=0

4V0

(2m + 1)π sinh(kma)
[cosh(kmy)− cosh(km(y − a))]km sin(kmx) +

∞
∑

m=0

4V0

(2m + 1)π sinh(kma)
[sinh(kmx)− sinh(km(x − a))]km cos(kmy)

where km = (2m + 1)(π/a).
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Figure 2: Electric field Lines (red) and Equipotential Lines (blue)
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Figure 3: Colormap of the Electric Potential Distribution
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Figure 4: Equipotential Lines at Specific Potential Levels
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