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Θεµα 1

(α)

Φ(r, θ, φ) =
p0r cos θ

4πε0[r2 + d2 − 2rd sinθ cosφ]3/2
+

−p0(a/d)r cos θ

4πε0[r2 + d′2 − 2rd′ sin θ cos φ]3/2

d′ =
a2

d

(α) (more accurate)

Φ(r, θ, φ) =
p0r cos θ

4πε0[r2 + d2 − 2rd sinθ cosφ]3/2
+

−p0(a/d)3r cos θ

4πε0[r2 + d′2 − 2rd′ sin θ cos φ]3/2

d′ =
a2

d

(β)

σ(θ, φ) =
3p0a cos θ(a − d sin θ cosφ) − p0a cos θR2

4πε0R5
+

−3p0d
′ cos θ(a − d′ sin θ cos φ) + d′p0 cos θR′2

4πε0R′5

d′ =
a2

d
,

R = [a2 + d2 − 2da sin θ cos φ]1/2,

R′ = [a2 + d′2 − 2d′a sin θ cosφ]1/2.

(β) (more accurate)

σ(θ, φ) =
3p0a cos θ(a − d sinθ cos φ) − p0a cos θR2

4πε0R5
+

a2

d2

−3p0d
′ cos θ(a − d′ sin θ cos φ) + d′p0 cos θR′2

4πε0R′5

d′ =
a2

d
,

R = [a2 + d2 − 2da sin θ cos φ]1/2,

R′ = [a2 + d′2 − 2d′a sin θ cos φ]1/2.



Θεµα 2

(α)

~H = îz
M0

2

[ (d/2)− z

[a2 + (z − (d/2))2]1/2
+

(d/2) + z

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

]
|z| > d/2

~H = îz
M0

2

[ (d/2)− z

[a2 + (z − (d/2))2]1/2
+

(d/2) + z

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

]
− M0 îz |z| < d/2

(β)

Ψm =
µ0

2
πa2dM0

b

Θεµα 3

L12 = L21 = −µ0a2

8π

[ 1
(d − a/2)2

− 1
(d + a/2)2

]
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(α)

Φ1(x) =
V

a
x, ~E1 = −îx

V

a
, ~J1 = −îxσ

V

a
,

Φ2(y) =
V

a
y, ~E2 = −îy

V

a
, ~J2 = −îyσ

V

a
,

(β)

Φ(x, y) =
V

a2
xy, for 0 ≤ x ≤ a, 0 ≤ y ≤ a,

~E = − V

a2

(
yîx + x̂iy

)
, for 0 ≤ x ≤ a, 0 ≤ y ≤ a.

(γ)

σ(x = a, y) =
V

a2
ε0y,

σ(x, y = a) =
V

a2
ε0x.


