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1. Consider the differential equation

Let
cos 2t sin 2t }

xi(t) = [—2 sin 2t} and - %(t) = [2 cos2t|’

(a) Check that x;(¢) is a solution. (Just substitute and check that it works.)

(b) x3(t) is also a solution. (You don’t need to check this.) Show that x;(¢) and x,(t)
are linearly independent.

(c) Give the general solution.

(d) Give the solution that satisfies the initial condition

18

(f) Give the general solution.

2. Find the eigenvalues of the matrix

A




3. The matrix

0 1 2
A=11 2 0
0 -1 0
has the eigenvalues » = —1, 1, 2. An eigenvector for the eigenvalue —1 is
-3
1
1

(a) Find an eigenvector for the eigenvalue 1.
(b) Find an eigenvector for the eigenvalue 2.

(c¢) Give the general solution of x'(t) = Ax(t).

SEN

has the eigenvalues r = 1 & 2i. Find the general solution of x'(t) = Ax(t).

4. The matrix

Some answers:

cos 2t sin 2t
L () x(t) = e (—2 sin Qt) T (2 coS 2t>
_ 34
(d) x(¢) = ( 3 cos 2t 2sm2t )

—6sin 2t — 3 cos 2t

cos 2t sin 2t —et
) x(t) = a <—2 sin 2t> o <2 coS 2t> T (—46_t)

2.2, 2+ 3i.

1 0

3. (&) | =11 (b) | —2

1 1

()

-3 1 0
x(t)=cre [ 1 | +ee | =1 ] 43 | -2
1 1 1

x(t) = e’ sin 2t L —et cos 2t
— "1\ 2¢et cos 2t 2\ 2etsin 2t



