Math 4163
Exam 2

Name: | /AV\W /4)‘0’5{,

NOTE: On this exam, you may use any solution formula from class, without having

to rederive it..

boundary conditions
ou
u(0,y) =0, u(L,y) =0, u(z,0) =0, bz(x, H) = f(z).
Write the answer as an infinite series, and express the coefficients in terms of the function
f(=). |
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2. (15 points)
- a. Suppose u(z, y,t) is a solution of the equatlon = V2u on the rectangle 0 < z < 2,
0 < y < 3. Suppose that at all times £, u satisfies the boundary conditions
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(See diagram.) Find the derivative with respect to ¢ of the integral 3
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b. Does the equation V2u = 0 have a solution on the rectangle which satisfies the
[g ) boundary conditions
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Why or why not?
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3. (25 points) Consider the problem of solving Laplace’s equation inside a 60° wedge of
radius a, subject to the boundary conditions

U(T, 0) = O, U("', g) = 07 u(a, 6) = f(0)7

and the condition that u remain bounded near r = 0.
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bj - a. Separated solutions of Laplace’s equations in polar coordinates have the form

u(r,0) = G(r)¢(6), where %Z? = —A¢. Given that u satisfies u(r,0).= 0 and u(r, %) =0,
find the eigenvalues \ and corresponding eigenfunctions #(6). You'ma,y assume A > (. '
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c. Write the solution u of the boundary-value problem as a sum of se
and express the coefficients in terms of the function f(9).
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4. (30 points) Consider the function f(z) defined on [0, 7} by
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a. Find the coefficients of the Fourier cosine series for f on [0, 7). Write out the first
' three non-zero tepsms of the series. ' ' —
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{lo’l b. Sketch the graph of the function to which the series in part a converges. Show the

function on at least the interval [—2r, 2r]. Use an x to mark the values of the function at
the points where it is discontinuous.
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