MATH348 - March 1, 2010 NAME: K-ev,
Exam I - 50 Points - 50 minutes SECTION:

In order to receive full credit, SHOW ALL YOUR WORK. Full credit will be given only if all
reasoning and work is provided. When applicable, please enclose your final answers in boxes.

1. (10 Points)

(a) True/False : Mark each statement as either true or false.

i. Suppose that Ax = b, where A € R™*", has no solutions. The corresponding homogeneous system,
Ax =0, has only the trivial, x = 0, solution.

' False

ii. If A € R™*™ has a row of zeros then Ax = 0 always has infinitely-many solutions.

False

1. It is impossible for a vector to be in both the null-space and column-space of a matrix.

False

iv. If the dimension of the column-space of A,y is » then Ax = O has only the trivial solution.

Tros

v. The system Ax = 0, where A € R3*4 has only the trivial solution.

False

(b) Short Response : Provide a short justification of your conclusion.

—-

i

i. Suppose Vpxn is a matrix whose columns form a basis for R®. What can be said about the

determinant of V7

Columns ofV oV VI =D det (V) #0
form a basis
£or WK’

ii. Suppose that A = 0 is an eigenvalue of A. What can be said about A~1?

det (A-u) = det(A)=0 = Aq docs wot  Heigt
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2. (10 Points) Quickies

(a) Given,

[ 1 3|2 J ~ 3 2
3 hik O - a R-6
Determine all values of A and k so that the system has:

i. Exactly one solution

n#4 , ReR

ii. Infinitely-many solutions

W=, k=6

ili. No solutions
h=9 kRzo

(b) Find all eigenvalues of,

A&(I\~'>1)= H-20-N V1200 =0
: (\-1)\(-;-3\)[\-:\}41] : (2-2)(3-3) % 6

- L = \\—3\) - ~ =
\ “»\“’\ B+ Ll D Al A=, M3

(c) Find all values of A so that the following vectors are linearly igdependent.

L [-f

401 3 -\ )
A:[—2 1 OJ AN ‘-?,\ o
o I-X\

=9\ v -8 y s ) v -5 !

-y ~le 2 wLi~sle v ~lo v |

3B wn C ~3 nh+3 6 -3 W3 O O Weid
=D wE -0

(d) Find the general solution to the following linear system of equations.

O\ 2lol |as¢ 2 + 225 =
q 5(-;\0\-0 Bﬂlb\g‘v 2+ 225 =0

0 4:L'1+5.T2+6$3=0

8 q ‘b o1 Z © 8:B1+9332+10.”B3=0
2 5"\2 {'* Y [-2x)- kx> 4 %
O ~U-LID\~10m1-21D | = i (-5 [2x)- bxeo
O v '0 cools A sz"‘xs 3) > '

2 —_ | X3 \ '
D Xz Faxg | Xzl R R
x; }



3. (10 Points) Find a basis for the null-space and column-space of, B (A
V|0
-3 2 G\ | & / g , !
)
A 0 ~1 O o o

o O O N

S O w o
-

S W o= Lt

?:’X._S'-' ﬂxq")(s < "3xs-'Y.g="’4X§ =D "‘1:.‘57‘5'

XX = 3% bXy-2xy- Sxg® Dzt Bxg + bxg Sxg=

— 3/s a),. -
W) ’X‘: 7," &xs— \ OL
- sl o | XLt |-y | X ) Yo A3 €IR
“}3 %g PS s
’315 (»} a
3/4{ 1/4 % < 3’:’ L\'

4. (10 Points) Let A = [ /4 34 } Nl (B) °€ ? ’_A ;‘ y
(3

(2) Find the eigenvalues of A.

Ab\'u\‘n) wg ) —\E 'xls%g,*_iﬁc-}és’):-%)ﬁgsc

- .....‘\'
A= VR4 bu o N T VS N
z o bt £z 1:1./{
(b) Find the eigenvectors of A. ‘ T 2
-L 3\
NV oo M) = | Y § \X LS N ,an),I;
b o~) = =
3 g (0 ‘
-\ |
-~ O { L ©\O (@ |.
'>\z. - =) e S ,xz,_. )
~%%o \ \'\\‘DNl"\\\b
YV v (O otz |-11
. n "~ ‘.‘\\D 1 © ‘/;‘I’L
(c) Calculatenlgl(r)loA. \D . .l/‘-\l‘\' N\b l\"‘/ .
2

\im N: AN 0\ -.}-_‘/,. } \~fk\b\‘h‘lx _
n2eo l;m VA OWL) v‘/z.‘/z, ) \‘\Ob vl""/"‘



5. (10 Points) Suppose that A has the following eigenvalue, eigenvector pairs.

A=0, eg=1|0

)‘2:1a € =

[ 1
)‘3=_13 €3 = 0

Find the general solution to Ax = 0.
\3 Ax- P\\C € A (‘,3§3) = At Cz’)zf’z* C{X;&f

= ¢ %%,‘-‘ O¢e=> & (,czez* C,,e3)= e,-0
| - o
es.

AR = .,}Af': Ox Xa€lR %,
= X, e e.‘ u? '\'6
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