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1. (20 points) A real, symmetric matrix A is given as

2 1 0
A=|1 -2 4
0 4 2

(a) Find the eigenvalues and associated eigenvectors,

(b)Find a real orthogonal matrix that diagonalizes A.

2. (20 points) Find all solutions of x"= Ax, where the matrix A is as given below.

(a) A 42
a A= .
3 3
5 4 4
b)) A={12 ~11 12
4 -4 5

3. (20 points) Consider the initial value problem:

-2 -1 =5 1
xX'=[25 =7 0 |x, x,={1]
0 1 3 1

(a) Find the eigenvalues.
(b)Obtain the associated eigenvectors.

(¢) Obtain the solution of the initial value problem.

4. (20 points) Find the inverse Laplace transform of each function.

4
(a) — -
(s +4s +20)

1
(b) —S'Z;‘—_é‘)z .

5. (20 points) Use Laplace transform to solve the following initial value problem.

x"=2x"+3y'+2y =4,
2y'—x"+3y =0,
¥(0) = x'(0) = y(0) =0.




