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Fall 2011 SM221 Sample Test 4b

1. Use separation of variables to find a non-trivial solution to the PDE:

Ju ou Note: The trivial
- —=0 solution is the u = 0
0x dy solution




2. Use separation of variables to find the general solution to the PDE (use 4 > 0)

8% B Note: There are no boundary or
h—=— h>0 initial conditions here, so you can

ox2  dy’ stop at a general solution. You will
not be able to find values for A

WXY WY

____H,_a—f“fjj\f&\\/ [ W \(JL b a e Ax \l




2% ik Hint: Part b, the initial condition
T =5 indicates that you might not have to

. s do a FS expansion.
4. Consider the heat equation: { u,(0,t) = ux(S t) =0 Hint Dotto ot hemiddle ofhe

w0 = ——cos (x) object x =277

a. Is the object modeled by the equation insulated? Explain why or why not. 5 o0, Jear 0""{“@
b. Solve for temperature function u(x, t). b LMJCM

¢. Approximate the temperature in the middle of the object at time ¢ = .1 ) ﬁm)
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-1, -—-m<x<0 g

3. Let:f(x>={ 1 o<x<m «")eme’z‘v

a. Use the sine or cosine series, as appropriate, to find the function’s Fourier series / ‘U{W
expansion, FS(x). v ,

b. Sketch FS(x).

c. Find the sum of the first four non-zero terms of FS (%)
d. Determine the following values exactly:
i. FS(%). ii.FS(0) iii. FS(r)
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Hint: First solver the FS for
» | f(x). What should FS(rr) be
5. Use the function below to find a series the gives the numerical value of =: equal to? Plug 7 into F§(x)

{O, — g 2 1) ? and see if you can generate a

. b4
r—
%2, 0<x<m series for —




