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Mathematics 325

Exam III Name: D, G’(o\./
Summer 2001
—
1.(285 pts.) Use Fourier transform methods to solve
Uy — U + Btau = 0 for -0 < x < w, O < t < o,

subject to u(x,0) = @¢{x) for —w < x < .
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.(85 pts.) Consider the function f(x) = x on 0 £ x < 1.
(a) Calculate the Fourier sine coefficients of f.
™ (b)) Write the Fourier sine series of f.

(c) On the same coordinate axes, sketch the graph of f and the sum of

the first three terms of its Fourier sine series.

(d) At which points, if any, of the interval O £ x = | does the

Faurier sine series of f converge to f pointwise? Give reasons for your

answer .
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3.(25 pts.) Solve u + u = 1 in 1 < x + vy < 4, subject to u = 0
— 2 2
A the boundaries x + vy =1 and x + vy = &4,
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4.(25 pts.) Find a solution to

- *u

= 0
.n the cube C: 0 < x < m, O < y < m, O K

z < nr, given that
ulx,y,n) = [1 + cos(2x)1f1l + cos(y)]l for O = x £ n, O 2 y = n,
and that u satisfies homogenecus Neumann boundary conditions on the other

five faces of C.
BONUS (10 pts): Can there be more than one solution to the above

problem? Give reasons for your answer.
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