Math 335-001

Homework #10
Due date: November 23, 2005
Please show all work in detail to receive full credit. Late homework is not accepted.

1. Consider a sphere of radius R with charge density increasing with distance from the center as ρ(r)=r2. Find the electric potential Ф both inside and outside of the sphere, by solving the Poisson’s equation in spherical coordinates (ΔФ = −ρ/ε0 inside the sphere, and ΔФ =0 outside of the sphere). Assume that the solution depends on r only: Ф=Ф(r). Note that the two solutions should match each other on the surface of the sphere; this condition will fix the integration constants (see example 8.3 on page 136). 

2. Check that both parts of the potential in problem 1 satisfy the Poisson 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 2Q, Q 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 for all calculations.

4. Consider the electromagnetic wave in which the electric field is given by E=E0 cos(k∙x - ωt), where E0 is some constant vector. Calculate the corresponding magnetic field B using the Maxwell’s equation for the curl of E. What can be deduced about the directions of the vectors E and B? (See problem 8.5 on page 140).
5. Problem 8.6 on page 140
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