EXAM 1 Name /@%

Math 4163 dJ
2-15-13

Instructions Work all of the following problems in the space provided. If there is not enough room, you may
write on the back sides of the pages. Give thorough ezplanations to receive full credit.

1. (20 points) Consider the heat equation
2
Ju _ g 2
ot Ox?
for 0 < z < 2m, t > 0, subject to the boundary conditions

u(0,t) =0 and u(2m,t)=0

for all t > 0. Find u(z,t) if the initial -da.ta.is u(z,0) = 5sin(3z/2) — 7sin(2z) for 0 < z < 2.
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2. (20 points) Suppose {0\ \:4()({&\ - 544/«1\(%" ) Ghi{é -7 5’"(2)() ['-'3

u(z,y) = SIB” sin (n_;r/:l:) cosh (%) .
| a) Give a formula for @(a: y) as the sum of a series.
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b) If 6—(:3 H) = g(z) for 0 < z < L, where g(z) is a given function, find formulas for the coefficients B,,.
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3. (30 points) Consider the heat equation

ou O

ot o2
for 0 <z < L, t > 0, subject to the boundary conditions

%(O,t) =0 and wu(L,t)=0.

You are given (you do not need to derive this yourself!) that the eigenfunctions for these boundary
conditions are

COS(T;L;) forn—1357 .....

a) Find, in series form, the solution u(z,t) satisfying the initial condition
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b) Write out explicitly the first three non-zero terms of the series for u(z,t).
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4. (30 points) Consider Laplace’s equation
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for0<z< Land0<y<H.

a) Find all solutions of the form u(z,y) = ¢(z)h(y) of the equation, subject to the boundary conditions
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8x(0’y) =0, %(3:,0) =0, and %(x,H) = 0.
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b) Find a linear combination of the solutions from part a) that satisfies the condition w(L,y) = J(g) for CBD 7\
{ L] 0 <y < H, where f(y) is a given function. Give formulas for the coefficients.
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