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March 2 Homework Problems
1.
The Helmholtz equation, shown below, is like Laplace’s equation, except that it has an additional term, a2u.  Physically this additional term represents a source term is proportional to the potential u with a proportionality constant, a2.  For example in the diffusion of heat or species, the additional term represents a source of heat or species.  Find the solution to the following Helmholtz-equation problem.
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2.
What is the solution to problem 1 if uN(x) = U, a constant?

3.
What is the solution to problem 1 if the side boundary conditions are replaced by zero gradient boundary conditions?  I.e., find the solution to
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4.
Use the solution to problem 3 to find the solution of the following problem, where U1 and U2 are both constants.
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5.
Write the solution for the potential in a hollow cylinder for which Ri ≤ r ≤ R0 and 0 ≤ z ≤ H with the following boundary conditions: u(r,0) = U1, u(r,H) = U2, u(Ri,z) = U3, u(R0,z) = U4, where U1, U2, U3, and U4 are all constants.  Use solutions from lecture notes for similar problems to construct the solution for this problem.
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