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Respostas da Lista de Exerćıcios XV

1. (a) mγv = eEt.

(b) v = βc =
eEct√

(eEt)2 + (mc)2

2. Defina ηµ := 1
K
Kµ, em que Kµ = (ω/c, k1, k2, k3). Note que ηµFµν =

0↔ KµFµν = 0. Para ν = 0:

k1E1 + k2E2 + k3E3 = ~k · ~E = 0,

idem para mostrar ~k · ~B = 0.

3. (a) Em S, os campos são:
~E = 0,

~B =


µ0ir

2πr20
êφ, (r ≤ r0)

µ0i

2πr
êφ, (r > r0),

em que r0 é o raio do cabo condutor. Os campos em S ′ são obtidos
via a transformação de Lorentz, isto é:

E ′|| = 0 = E||, B′|| = B|| = 0,

E ′ = E⊥ = γ(E⊥ + v ×B⊥) = −γvBêr,

B′ = B⊥ = γ(B⊥ −
v ×B⊥
c2

) = −γBêφ,

(b) ρ′ = − viγ
πr20c

2 .

(c) v′e = − v+u
1+uv

c2
êx, v

′
i = −vêx.

(d)

4. (a) λ′ = γλ0
u2

c2
.

(b) FE = 0, FB = quB = qµ0λ0u2

2πr
.

(c) F ′E = qλ′

2πε0r
, F ′B = 0.

(d) F ′E = FB.

Segundo Semestre – 2016
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5.

6. (a) E(x, y, z, t) = E0 cos(kx− ωt)ŷ, B(x, y, z, t) = E0

c
cos(kx− ωt)ẑ.

(b) E ′x = E ′z = 0, E ′y = γE0 cos(kx− ωt)(1− v
c
)

(c) B′x = B′y = 0, B′z = γE0

c
cos(kx− ωt)(1− v

c
).

Note que E ′(x′, y′, z′, t′) = E ′0 cos(k′x′ − ω′t′)ŷ e B(x′, y′, z′, t′) =
E′

0

c
cos(k′x′ − ω′t′)ẑ, onde:

E ′0 = αE0, k′ = αk, ω′ = αω,

α =
√

1−v/c
1+v/c

(d) ω′ = αω, λ′ = λ
α

e v′ = ω′/k′ = c.

7. E = 4mc2.

8. (a)

(b)

(c) 4m0.

9. ~∇ · ~B = 0

e

~∇× ~E +
∂ ~B

∂t
= 0

10. (1 + β2) (1− β2)
−1
M0c

2.

11. (a) |~p1| =
√
m4 +m4

1 +m4
2 − 2m2m2

1 − 2m2m2
2 − 2m2

1m
2
2

4m2
.

(b) E1 =
m2 +m2

1 −m2
2

2m
, E2 =

m2 −m2
1 +m2

2

2m
.

(c) |~p1| =
µ2|~p| cos θ +

√
µ4|~p|2 cos2 θ − (m2

1E
2 − µ4)(E2 − |~p|2 cos2 θ

E2 − |~p|2 cos2 θ
.
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