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Problemas de repaso. 13 de octubre 2004. gperez
Quien quiera considerar estos problemas de repaso como una tarea recibirá 10 Pts adicionales en el examen.

Problema # 1

[image: image1.jpg](a) Write down Maxwell’s equations assuming that no dielectrics or
magnetic materials are present. State your system of units. In all of the
following you must justify your answer.

(b) If the signs of all the source charges are reversed, what happens to
the electric and magnetic fields E and B?

(c) If the system is space inverted, i.e., x — x’ = —x, what happens
to the charge density and current density, p and j, and to E and B?

(d) If the system is time reversed, i.e., t — t' = —t, what happens to
p J, E and B?

(SUNY, Buffalo)




Problema # 2
[image: image2.jpg](a) On the basis of Maxwell’s equations, and taking into account the
appropriate boundary conditions for an air-dielectric interface, show that
the reflecting power of glass of index of refraction n for electromagnetic

@ . —1)3
waves at normal incidence is R = :“ 5.

(b) Also show that there is no reflected wave if the incident light is
polarized as shown in Fig. 4.5 (i.e., with the electric vector in the plane of
incidence) and if tan#; = n, where 6; is the angle of incidence. You can

regard it as well-known that Fresnel’s law holds.
(UC, Berkeley)
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Problema # 3
[image: image3.jpg]Linearly polarized light of the form E.(z,t) = Eoe(**~“") is incident
normally onto a material which has index of refraction ng for right-hand

circularly polarized light and np, for left-hand circularly polarized light.



[image: image4.jpg]Using Maxwell’s equations calculate the intensity and polarization of
reflected light.




Problema # 4

[image: image5.jpg]3. Poynting vector in a conductor.

Consider a long cylindrical wire of radius R carrying a steady current /. The conductivity of the
material is 0. The magnetic field of the current is transverse to the electric field, which gives rise
to the energy flux. Find the Poynting vector outside and inside the wire. Calculate the flux of the
Poynting vector through a cylinder of radius r coaxial with the wire, compare with the Joule heat
produced by current, and verify the energy conservation in this system.
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Problema # 5

[image: image6.jpg]4. Maxwell electric stress tensor
Using the stress tensor of the electric field

one can consider forces in electrostatics. As the following two examples illustrate, this approach
becomes especially convenient for problems with complicated geometry and/or distributed charge
density.

a) Show that the pressure of electric ficld on a surface of a charged conductor is equal to E*/87,
where E is the field near the surface. Obtain the same answer by using the formula F = ¥, ¢, E(r;)
(be careful with the factors of two).

b) Consider a ball of radius R charged uniformly throughout its volume with a total charge ().
By using the stress tensor, find the force that the lower hemisphere exerts on the upper hemisphere.
Show that vou get the same result by evaluating the net Coulomb force.




