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1. (25%) Consider an ordinary differential equation given by

d3y .

o Y =3¢
with initial conditions given by y(0) = 0,y'(0) = 1,y"(0) = 0.
(a) (10%) Please find the homogeneous solution for y(x).

(b) (15%) Please find the complete solution for y(x) using the method of undetermined coefficients.

2. (25%) Solve for y(t), an unknown function of time, using Laplace transform.

@ (10%) 2 —y =™, £2 0 and y(0) = 3,22 —q.
dy 2, 0<t<2
(b) (15%) Z+2y =, FO={7 orwies @4 70 =0.

2 -1 -1 0
3. (50%) Consider a matrix M = :i _31 _31 __'%
0 -1 -1 2
(@) (10%) Verify that the characteristic polynomial of M is f(s) = s* — 10s® + 325 — 32s.
(b) (5%) Determine eigenvalues of M. (Hint. One eigenvalue of M is 4.)
(c) (5%)Is M invertible? Why?
(d) (20%) Determine the eigenvector(s) corresponding to eigenvalue 4.
(e) (10%) Can M be diagonalized? Why?




