SM212, Prof Joyner, 2009-4-17
Team Test 4
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Closed book, open notes. TI92 and USNA math tables okay. Work on

your own. Show all work. No discussion of this exam except with your team
mates until after 2nd period.

1. Consider the PDE
du __ odu

(a) Using separation of variables, find the general solution to this PDE

of the form u(z,t) = X (z)T'(t). Show all details of the separation of
variables process.
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(b) Solve for that solution which also satisfies the condition u(0,t) =
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_(a) Find the Fourier sine series for f(z). Write the answer in summa-
- / tion notation and also ﬂnd the ﬁrst 3 non-zero terms.
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X 4 (7 / (b) Graph the function to which its Fourier series (periodic with pe-
-5 <z <h
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(¢) To what value does the Fourier sine series converge at
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(d) Use your answer in (a) to find the function u(z,t) satisfying the

heat equation
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u(xv O) = f(SC )
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Write your answer in summation notation.
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(e) Estimate u(3/2,1) using the first 3 non-zero terms of this series
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3. Consider the heat equation

(a) Describe the boundary conditions physically.

(v’f 5((,( /xe «f

(b) Solve for u(z,t).
(BONUS points if you show all steps of the separation of variables 2
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process clearly.)

(c) Find the approximate temperature at the middle of the bar at

time t = 0.1. , e
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BONUS: Use the value the cosine series of f(z) = 22 at z = 0 to compute
(= )”“/n 1-1/4+1/9—-1/16+ —... —exactly
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