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MAT 341
Problem | 1/ 2] 3] 4| Total|  Applied Real Analysis
Score Midterm 1

October 7, 2011  Total score = 100.

THIS TEST IS OPEN BOOK: POWERS “BOUNDARY VALUE PROBLEMS” MAY BE CON-
SULTED. NO OTHER REFERENCES OR NOTES MAY BE USED. STUDENTS MAY USE GRAPH-
ING CALCULATORS LIKE TI-83, 84, 85, 86; BUT THEY MAY NOT USE CALCULATORS
WITH COMPUTER ALGEBRA SYSTEMS, LIKE TI-89. SHOW ALL YOUR WORK!
WHEN USING POWERS OR YOUR CALCULATOR BE SURE TO REPORT IT, E.G. “FROM
CALCULATOR,” “FROM POWERS PAGE X.”

1. (5+ 10+ 10 = 25 points)

a. Calculate /7T x cos(bz) dx.
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T
b. Give the solution of the differential equation o aT, T(0) =1T.

c. Give the general solution of the equation

d’>¢
— = —250.
dz? ¢



2. (10 + 15 = 25 points) The function f(z) is defined for 0 <z <1 by

4dr 0<zx
f(I):{él—élm izx
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a. Sketch at least two periods of the extension of f to an odd function of period 2.

b. Set up integrals giving the coefficients for the Fourier sine series of f. DO NOT
WORK THESE INTEGRALS.



3. (15 + 10 = 25 points) A laterally insulated bar of length 7 is insulated at z = m;
starting at t = 0 the end x = 0 is held at temperature 1. The Heat Equation and
boundary conditions for this problem are:
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u(0,t) =1, %(ﬂ,t)—o, 0<t
u(z,0) = f(x).

a. What is the steady-state solution v(z) for this problem?

b. Show that setting w(x,t) = u(x,t) — v(x) leads to an initial-value problem with
the same partial differential equation as (x) but with homogeneous boundary

conditions.



4. (25 points) Consider the eigenvalue problem:
¢"(z) + No(z) = 0, O<z<m

6(0)=0,  ¢'(r)=0.

Calculate the first three eigenvalues A%, A3, A2 and their associated eigenfunctions ¢y, ¢o, ¢s3.

End of Examination.



