Warmup 5 — Separation of variables
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Assume the two differential equations X (=)~ 9=2 ! 2
where C1+C; = 0.

1. Given the boundary conditions pictured to the right, which coordinate should 0
be assigned to the negative constant? Please choose one. v -
¥ v,

a) X b)y c) Neither: C;=C, =0 d) It doesn’t matter e) It depends
Please explain your reasoning:
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A student trying to solve Laplace's equation, &=~ dy* , writes down a trial solution

Viriat(z,y) = (Asin(kx) + B cos(kz)) * (Ceksy + De_k!y)
2. For the trial solution that the student has chosen, would k and k' be related to each other, or would they
be arbitrary constants? Please choose one.

a) Related to each other b) Arbitrary constants (not related) c¢) Not enough information

Please explain your answer to the previous question.
If you said k and k' where related, how are they related and how did you decide? If you said they are
arbitrary, how did you decide?

3. The specific problem that the student is trying to solve has the boundary conditions shown to the
right. Is the trial solution above a solution to this problem?

a) Yes b)No c) Itdepends Y

Please explain your answer to the previous question.
If you said yes, what can you say about the constants (A, B, C, D, k', k)? If you said no, 0 0

why not? If you said it depends, what does it depend on?
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4. When trying to solve the differential equation d¢= dxz2  would the solution
. ) r ot
f(t,x) =A sin(kt) + Bcos(kt) + Ce** + De "%, 5o
a) Yes b)No c) Itdepends

Please explain your answer:
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