
 

 

 



 



 



Physics 106c – Problem Set 7 – Due May 29th, 2009

Solutions

Chien-Yao Tseng, Jim Eisenstein

May 28, 2009

Problem 5

(a) From Eq. (9.48), we can get the electromagnetic wave, propagating in z-direction with an
electric field of amplitude E0 polarized along the x-axis.

E(z, t) = E0 cos(kz − ωt + δ)x̂

Because the velocity of the charge remains very small compared to that of light, the Lorentz
force is dominated by the electric field. Note that the point charge is sitting at the origin.

F = qE(0, t) = qE0 cos(−ωt + δ)x̂ = ma

⇒ a =
qE0

m
cos(−ωt + δ)x̂

∴ x(t) =
qE0

mω2
(cos δ − cos(−ωt + δ))x̂

if we take the initial conditions into consideration.

(b) From Eq. (11.69), we know

Srad =
µ0q

2a2

16π2c

(
sin2 θ

r2

)
r̂ =

µ0q
4E2

0

16π2m2c

(
sin2 θ

r2

)
cos2(−ωt + δ)r̂

⇒< Srad > =
µ0q

4E2
0

32π2m2c

(
sin2 θ

r2

)
r̂

(c) From Eq. (9.57), the total power over the area σ in the incoming electromagnetic wave is
cε0E

2
0 cos2(kz−ωt+δ)σẑ. Averaging over time, we can get 1

2cε0E
2
0σẑ. Furthermore, the total

power radiated by the point charge is
∫

< Srad > ·da =
µ0q

4E2
0

32π2m2c

∫ (
sin2 θ

r2

)
r2 sin θdθdφ =

µ0q
4E2

0

12πm2c

Therefore, the total cross-section is

σ =
µ2

0q
4

6πm2
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