Quiz 2 Name:
Math 240 - Calculus III
February 3, 2009

Note: In order to receive full credit, you must show work that justifies your answer.

1 01
1. Find the inverse of the matrix A= [ 0 1 1
110
Solution:
1 01[/1 00 10 1|1 00
01101 0|—=f{01 1T]0 10 clear first column
11 0/0 01 |01 -1|-1 01
(1 0 1 1 0 0
— |01 1 0 1 0 clear second column
|00 —2|-1 —-1 1
[1 0 1]1 0 0O
— |01 1|0 1 0 obtain 1 in lower right
00 1)L L -
IEEIERE
— 1010 —% % % done!
(00 1] 5 5 —3
1 -1 1
Therefore, A‘lzé -1 1 1
1 1 -1

2. Find all eigenvalues and at least one eigenvector of the matrix B = [ i g }

Solution: The eigenvalues are the numbers A that satisfy det(B — AI) = 0.

det(B — AT) — ‘ TN ‘ 1= MN)(2=A)—12=X—3A—10 = (A —5)(A+2)
So A = —2 and A =5 are the eigenvalues.
For A = —2, the eigenvector x satisfies (B 4 2I)x = 0, and we find that x has the
—1
form { ; ] .

For A = 5, the eigenvector x satisfies (B — 5I)x = 0, and x has the form { Zi ] .



Quiz 2 Name:
Math 240 - Calculus III
February 5, 2009

Note: In order to receive full credit, you must show work that justifies your answer.

2 01 4
. 0470
1. Compute the determinant of A = 02 92 0
1 300
Solution: Row-reducing is one way to find the determinant:
2 01 4 1300 13 00
0 470 0470 0 4 70
detlA) =19 220" Jo220[" 0o 2 20
1 300 2 01 4 0 —6 1 4
1 3 00 1 300 1 300
10 2 20| (0220 0220
10 4 70| |O0OO0O30| |0O030
0 —6 1 4 007 4 000 4
=24

If you know the “cofactor expansion” method, you can find the answer more quickly.
Observing that the fourth column contains three zeros, we have:

2 01 4
0470 0 47 4 7
det(A) = — 40 2 2| =—4(1) — 4(8— 14) = 2.

0220 U3 '2 2'
1 3 00

2 5 8

2. Let B=| 0 9 4 |. Find the eigenvalues of B~
0 01

Solution: You could find the eigenvalues by first computing B~!, but it’s much

faster to realize that if X is an eigenvalue of B, then % is an eigenvalue of B71.

The eigenvalues of B are A = 1,2,9. Thus, the eigenvalues of B~! are A = 1, %7 %.



