Math 335-001

Homework #10, part 2
Due date: November 30, 2005
Please show all work in detail to receive full credit. Late homework is not accepted.

1. Problems 8.2 and 8.6 on pages 139-140.

2. Consider the electromagnetic wave propagating in the y-direction, with the electric field polarized in the z-direction: E=E(y)={0, 0, A cos(k y - ωt)}, where A is a constant (wave amplitude), k is the wave number, and ω is the angular frequency (ω = k c). Show that E satisfies the wave equation. Calculate the corresponding magnetic field B by integrating the Maxwell’s equation for the curl of E [see problem 8.5 on p. 140 if in doubt]. 

3. Consider the electromagnetic wave in which the electric field is given by E(r)=A cos(k∙r - ωt), where A is some constant vector, k is the wave vector, and r=(x, y, z)=(x1, x2, x3) is the position vector. Calculate the expressions for the curl, the divergence and the Laplacian of E using suffix notation (you basically have to repeat the calculations given in class). Calculate the corresponding magnetic field B by integrating the Maxwell’s equation for the curl of E. What can you say about the directions of vectors E, B and k?
