Mathematics 38 T“fts Differential Equations

Examination 3 UNIVERSITY November 23, 12:00-1:20

No calculators, notes, or books are allowed. Please makeadilglectronic devices are turned off and out of sight.

Show all work and cross out work you do not want graded!

Remember to sign your blue book.

With your signature you are pledging that you have neithegrgnor received assistance on this exam. Good luck!
1. (10 points) In parte. andb. you are given a matri¥, a vector-valued function}f(t) and formulas describing a

collection of solutions of the nonhomogeneous sysfefn= A7 + E(t). In each case decide whether the collection

is complete.

a. A= (‘i’ ‘(2)) B(t) = (fi) :

{ 1 = 2c1e 2t + coe”t

o = —cre 2 —cpe Tt f et
5 -3 0 0 1 = 6crett — 2cqe™H
b.A=(|3 -5 0|, E(t) = 0 : T = 2¢1e*t — Gege™
0 1 2 T3 = crett +cge — 2
1 -1 -1
5 -3 1 . .
2. (10 points) Determine wheth Mo DEE 5 | e linearly independent.
0 1 3
6 — 2 -3 0
. 19 1 1 -1 1 . . . .
3. (10 points) The matri T 6 0 5 has o, | @san eigenvector. Find the corresponding eigenvalue.
7T 6 -3 -3 0

4. (20 points)
a. Find all solutions, if any, of the system

201+2x9+2x3—3x4—2x5 = 0
- — x3+2z4+ 25 =0

$1+2.I2—|— Tr3— Tg4— Ty = 2.

b. The general solution ofD — 1)(D + 1)(D? + 1)z = 0is z(t) = c1e! + cae™ ! + c3cost + cysint.
Find the solution of this differential equation that saésfi(0) = 2’(0) = 1 andz"(0) = 2"/(0) = 2.
0

5. (10 points) Find the general solution of the systBi= | 0
-2

0
2
0
300
6. (10 points) Find the general solutionbif = | 0 0 0 | ¥+ 951n9t
0 0 5

7. (20 points) Find the general solution bir = AZ, where

0 0 0 0 0
0 -1 0 0 1
A=1|1 0O -1 -1 0
0 0 0 0 0
1 0 0 -1 0
0 0 0 0 0
1 1 0 -1 -1
Youmayusethat A>=| -1 0 1 1 0
0 0 0 0 0
0 0 0 0 0

8. (10 points) Show that any set of vectors that includéslinearly dependent.

END OF EXAMINATION



