Math 325: Differential Equations Name:

Exam II October 27, 1998

Section:

Record your answers to the multiple choice problems by placing an x through one letter
for each problem on this answer sheet. There are 8 multiple choice questions worth 9
points each and two partial credit problems worth 14 points each.

Given x1 = (1, —1). Which x5 below will make x1, x5 linearly independent. x5 = (2, 1)
X9 = (—1, 1) X9 = (2, —2) X9 = (070) X9 = (—4,4)
Compute the eigenvalues of the matrix

1 0 O
1 3 -1
-1 2 -1

L1+v2,1-v2 1,14 v2i,1—+2i1,v2i,—v2i 0, 12(1 + v2), 12(1 — v2) 1, -1, —2
Under the change of variables z1 = y, 2o = 3’ and z3 = y”, which of the fol-

lowing systems corresponds to the equation y"”" + 4y” + 5y' + 6y 7sint + 8 cos2t?
/

xh = x3

xh = —4xs — brg — 6x1 + Tsint 4 8cos 2t
) = a9
xh = x3
xh = —4xq — bry — 623 + Tsint + 8 cos 2t
) = x4
xh = w3
xh = 4x1 + bxg + 623 + Tsint + 8 cos 2t
xh = a9
xh =3
xh = 4x1 + bxg + 623 — Tsint — 8cos 2t
) = a9
xh = x3
xh = 4xg + bro + 621 + Tsint + 8 cos 2t

all linearly independent eigenvector(s) corresponding to the eigenvalue r = 1
1 0 1 0 1 1 1 1
(o) (1)-(0) (1) (0)-(2) (a) - ()
1 -2
(2) (')

Given that A is a real 2x2 matrix. —1, 2 are the eigenvalues and
are the corresponding eigenvectors. Then the general solution for x’ = A - x is given by

1 -2 1 -2 cost —2sint
—t 2t 2t —t —t 2t

cie (2)+62e ( 1 ) cie (2)+626 < 1 ) cile <2Sint)—|—62€ ( cos t )
C1 9 Coe 1 c1e 2 Co 1



Given that A is a real 2x2 matrix. 2 — ¢ is an eigenvalue and ; | san eigenvector.

Determine which of the following is a general solution to the first order ODE system x’ = A-

3cost —3sint —cost 3sint cost
2t 2t 2t 2t 2t
X ce ( sint )+026 ( cost ) €1€ (3sint)+62€ (—cost) €1€ (—SSint>+

o2t —sint oot cos 2t 4ot —sint oot 3cos2t Fepet 3sin 2t
2 3cost 1 —3sin 2t 2 3cost 1 sin 2¢ 2 —cos 2t

1 3
Given that A is a real 3x3 matrix. —4 is an double eigenvalue and | 2 |, | 1 | are
0 0
corresponding eigenvectors. A third eigenvalue is 5 and the corresponding eigenvector is
0 1 3
0 | Then the general solution for x’ = A - x is given by cie™ | 2 | +coe ™ | 1 | +
1 0 0
0 1 3 0 1 3 0
cr€® | 0 ) cre ™| 2 |+eate ™ [ 1 | +cae® [ O | cite™ | 2 | +coe ™ | 1 |4+cae® | 0O
1 0 0 1 0 0 1
1 3 0
cile ¥ +te ) | 2 | +cale ™ +te ) | 1 | +c4e’ | 0 | The general solution does not
0 0 1
exist.

Determine which of the following statements is NOT true. If A is an 3 by 3 real
matrix, then all the eigenvalues are real.

If A is an 3 by 3 real and symmetric matrix, then there always exist 3 linearly
independent eigenvectors, even if some of the eigenvalues are repeated.

Let A be an 3 by 3 real matrix. If detA = 0, then the column vectors of A are linearly
dependent.

Let x((t) and x)(¢) be two solutions of x’ = Ax, where A is a 2x2 matrix. If
x((t), x?(t) are linearly independent at t = 0, then they are also linearly independent
at t = 1.

If £ is an eigenvector corresponding to a repeated eigenvalue r = p, then ef!€ is a
solution to the system x’ = Ax.

(a). Find the general solution of the homogeneous system



(b). Find a particular solution of the non-homogeneous system

11 0
<=0 4)x (&)

{m’l = —5x1 + 322

Consider the system

xh = —3x1 + 29

(a). Find the eigenvalues and eigenvectors.

(b). Find the general solution.



