Math 322: Midterm Exam
30 October 2018

Name: 3.0 '“ +-I mj

Instructions:

e This exam consists of 8 pages, including this one. If pages are missing, let the examiner
know right away.

Do not unstaple the pages.

Attempt all THREE (3) questions.
e Show all relevant work.

e Answer each question on its own page, turning the page over if you need more space.

If you need more paper, raise your hand and more will be provided.

Score: | 2 3 TOTAL /100
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QUESTION 1 ( /30)

Find the separated solutions u(z, t) of the heat equation u; = ku,, in the region 0 < z < L,t > 0
that satisfy the boundary conditions u(0,t) = 0, u,(L,t) = 0. (Justify the possible signs of the
eigenvalues.)
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(continue on the next page if you need more space)
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QUESTION 2 ( /35)

(a) Show by direct integration the orthogonality relation

L
/ cos(mmz/L)cos(nmx/L)dr = Cp, dn
J—L

where m > 0 and n > 0 are integers. Find the value of the constant C,,,. Justify all your steps.
Hint: You may use the trig identity cos acosb = 3 (cos(a + b) + cos(a — b)).
(b) Find the coefficients of the Fourier series of the function f(z) = cos(nz/(2L)), -L <z < L.

(c) What value does the Fourier series in (b) converge to at z = L7 Justify your answer.
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