Ma 227 Exam | Solutions 2/19/03
Name: ID:

Lecture Section: Recitation Section:

I pledge my honor that | have abided by the Stevens Honor System.

SHOW ALL WORK! You may not use a calculator on this exam.
1[20pts.] Does the system
X1+X2 =C1
X1 —X2 =C»2
— X1+ 2X2 =C3

possess a solution for all c1,c2,c3? Explain your conclusion.

Solution:
1 1 ¢ 11 C1 11 ¢
1 -1 ¢ —>§Fff§§2 0 -2 cp—C1 LR |01 %
-1 2 «c3 0 3 c3+c¢Cq 0 3 c3+cC1
11 C1
->3R+R3 | 0 1 %
0 0 —Jc1+3cy+c3
Thus for the system to have a solution we must have
—%c1+%c2+c3 =0
2 Let

S

2a [20 pts.] Find all eigenvalues and eigenvectors of the matrix A.

—4-r 2 ‘

Solution: det(A —rl) = = —A+)A-1+6=r24+3r+2=(r+1)(r+2)

Therefore the eigenvalues are r = —1,-2.

For r = -1 we have
—3X1+2x2 =0
-3X1+2x2 =0

; |:2:|
or

3

> 3

so the eigenvector correspondingtor = -1 is

Forr = —2 we have



—2X1+2%x2 =0
—3X1+3x2 =0

1
so the eigenvector corresponding tor = -2 is |: 1 :|
2b [20 pts.] Solve the initial value problem
1
x'(t) = Ax(t), x(0) = 0 ]

where A is the matrix above.

. . . _ 2et | [ e o
Solution: The two linearly independent solutions are |: , |: . The general solution is

e—ZI
2¢et g2t
X(t) =cq 30t +Co o2t

S HERER

We have two equations for ¢q and c»

Therefore

2c1+Ccr =1
3c1+Cc2 =0
socy =-1,cp =3.

3a[20 pts.] Let

Find A~ using elementary row operations.

11 1
Solution: 3110 _>%R1 ! 3 3 0 _—9R1+R2
5201 5 2 0 1 0
1 1 ]
| 13 30 | _irer | 10 2 -1
0 1 -5 3 01 -5 3

1 2 -1
SNb check: 3 , inverse:
5 2 -5 3

3b[20 pts.] Let

Wl w|-
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AX =B

Find a 2 x 2 matrix X such that

and a 2 x 2 matrix Y such that
YA =B

Solution: To find X multiply both sides by A1,
(ATA)X =IX=X=A"1B

9 2 -1 12 -1 0
A-1B = =

5 3 3 4 4 2
Multiply on the right by A1,

Y(AAD) =Yl =Y =BA"
Thus

2 R



