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™~ SM212 — Test #4— Spring 2013
Calculators allowed. YOU MUST SHOW WORK FOR CREDIT.
IBOX YOUR FINAL ANSWER|

1. (15 pts) Find the eigenvalues and eigenvectors for the following matrix: [g i]
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2. (10 pts) Using your results from problem 1, solve the following system of differential equations. Find

x(.2), y(.2).

dx
Ze = ox 2, x(0) = -2
dy
o= x4y, y0= 3
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3. (15 pts) Use Euler’s method to approximate the values for x(.2) and y(.2). Let At =.1. Why are
these answers different from those in Problem X &,
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4. (15pts) Given f(x) = (1 —x)x for0<x <1

a. Find a general expression for the Fourier sine series of / (x).

b. Write out the first 3 non-zero terms of the series.
c. Carefully sketch the series on the interval [—3,3]. (Use the graph below)

Recall:  f(x) = T2, bysin (n—fc-) where b, = -E f: f(x) sin (n—:-{) dx
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5. (15 pts) Write out the first three non-zero terms for the solution to the boundary value problem

6_1: = 6_1_4_ with boundary conditions u(0,t) = 0 and u(1,t) = 0 and initial condition
u(x,0) = (1 — x)x. Assume that 1 > 0 are the only eigenvalues that will produce a non-trivial
solution.
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