
Θεµα 1

(α)

Φ(x0, z0) =
p

4πε0R3
[x0 sin θ + (z0 − h) cos θ] +

p

4πε0R′3
[−x0 sin θ + (z0 + h) cos θ]

oπoυ

R = [x2
0 + (z0 − h)2]1/2, R′ = [x2

0 + (z0 + h)2]1/2

(β)

σ(x) =
3ph(−x0 sin θ + h cos θ) − (x2

0 + h2)p cos θ

2π(x2
0 + h2)5/2

(γ)

T = −îy
p2 sin 2θ

64πε0h3
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(α)
Φ1(φ) =A1φ + B1 (0 ≤ φ < φ1)

Φ2(φ) =A2φ + B2 (φ1 ≤ φ < φ0)

oπoυ

A1 =
ε2U

(ε2 − ε1)φ1 + ε1φ0

, B1 = 0, A2 =
ε1U

(ε2 − ε1)φ1 + ε1φ0

, B2 =
(ε2 − ε1)U

(ε2 − ε1)φ1 + ε1φ0

.

(β)

~E1 = −
1

rT
A1îφ, ~E2 = −

1

rT
A2 îφ.

(γ)

ρb1 = 0, ρb2 = 0, σb(φ1) =
(A1 − A2)ε0

rT
, σb(φ = 0+) =

(ε1 − ε0)A1

rT
, σb(φ

−
0 ) = −

(ε2 − ε0)A2

rT
,

(δ)

σ(φ = 0+) = −
A1ε1

rT
, σ(φ = φ−

0
) = +

A2ε2

rT
.
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(α)

Φ1(x, y) =
σ0

a(ε1 + ε2)
eax sin(ay) (−∞ < x ≤ 0)

Φ2(x, y) =
σ0

a(ε1 + ε2)
e−ax sin(ay) (0 ≤ x < +∞)

(β)
~E1(x, y) = −

σ0

(ε1 + ε2)
eax[sin(ay)̂ix + cos(ay)̂iy] (−∞ < x ≤ 0)

~E2(x, y) = −
σ0

(ε1 + ε2)
e−ax[− sin(ay)̂ix + cos(ay)̂iy] (0 ≤ x < +∞)

(γ)
~E(x, y) = −îy

σ0

(ε1 + ε2)
e−a|x| (−∞ < x < +∞)
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(α)

~H =
1

4π

∫ 2π

φ′=0

∫ a

r′

T
=b

~K(φ′) × îR(r′T , φ′)

R2
r′T dφ′dr′T

oπoυ

îR =
1

R
[(rT0 cosφ0 − r′T cosφ′)̂ix + (rT0 sinφ0 − r′T sinφ′)̂iy + z0îz] = ax îx + ay îy + az îz,

R = [r2
T0 + r

′
2

T − 2rT0r
′
T cos(φ0 − φ′) + z2

0 ]1/2,

~K × îR = îx(azK0 cosφ′) + îy(azK0 sinφ′) + îz(−K0 sinφ′ay − axK0 cosφ′).

(β)

~H(0, 0, z) = îz
K0

2

[

−
a

√
a2 + z2

+
b

√
b2 + z2

+ ln
(a +

√
a2 + z2

b +
√

b2 + z2

)]


