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1. (25%) Consider the following second-order linear nonhomogeneous differential equation with constant
coefficients: " +4y' —5y=10te™,

(a) Find the solution to the corresponding homogeneous equation. (5%)
(b) Find a particular solution to the nonhomogeneous equation. (15%)
(c) State the general solution to the differential equation. (5%0)

2. (25%) Given the matrix: A= [—i Z] , n=9.Perform the following tasks:
(a) Determine whether the matrix A has an eigenvalue A4, of multiplicity two. (6%)
(b) Assuming /4, is an eigenvalue of multiplicity two, explain why the equation A" =c¢;+¢ 4 does
not yield enough independent equations to solve for the coefficients ¢, . (6%)

(c) Show how to use the derivative to of the eigenvector equation evaluated at A, to obtain an extra

equation needed to form a complete system. (6%)
(d) Compute A" and use this result to compute the indicated power of the matrix A. (7%)
22,2
3. (20%) Given the scalar field & =€ T and the vector field v = yzi+ xzj+ xyk , find the following:
(@ divigv) (4%)
®) Vg (%)
(© cul(gradg) (4%)
(d) div(curlv) (4%)
() grad(v-v) (4%)

4. (20%) Find the Fourier integral representation of the piecewise-continuous function

0, x<0
f(x)=31, 0<x<3
0 x>3
5.  (10%) Find an LU-factorization of
3 3 -6
2 2 4
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