First Midterm Exam Samples

1. Consider the differential operator L, defined by
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for all functions u € CMQ[O,Z] ={u € CZ[O,Z] | w(0) = «/() = 0 }. What are the eigenvalues and
eigenfunctions of this differential operator?

2. Solve by the method of Fourier series:
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wz,0) = 0 otherwise

u(0,t) = u(1,t) =0

3. Explain how to use the finite element method to approximate the solution to the BVP

- f4?) dup)

dz dx )| = fio)

4. Consider this boundary value problem:
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Show that the differential operator has a non-trivial null space and that this in turn forces us to
demand that f(z) satisfy a special condition for the equation to have a solution. What is that special
condition?



