Math 335-002
Homework #11
Due date: April 28, 2005
Please show all work in detail to receive full credit. Late homework is not accepted.

1. Consider a sphere of radius a with charge density increasing with distance from the center as ρ(r)=α r, where α is some constant. Find the electric potential Ф both inside and outside of the sphere, by integrating the Poisson’s equation in spherical coordinates (ΔФ = −ρ/ε0 inside the sphere, and ΔФ =0 outside of the sphere), as we did in class. Assume that the solution depends on r only: Ф=Ф(r). Note that the electric field should be continuous across the surface of the sphere; this condition will fix the integration constants (see example 8.3 on page 136). 

2. Check by differentiation that the potential inside and outside the sphere that you found in problem 1 satisfies the Poisson’s equation re-written in Cartesian coordinates: 
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3. Consider three point charges located at Cartesian points (0,0,0), (1,0,0) and (0,1,0) with electric charges equal to -Q, 2Q and Q, respectively. Find the potential and the electric field at point (1,1,0) using the superposition principle (Ф=Ф1+Ф2+Ф3, E=E1+E2+E3). Use Cartesian coordinates.
4. 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, as we did in class [see problem 8.5 on p. 140].
5. Problem 8.2 on page 139.

6. The wavelength of orange visible light is about 600 nm. What is the frequency of an orange light wave?
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