MATH348 - March 1, 2010 NAME: Kf\a,
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 correspondirig 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.

F;.\SC. See HwWEA p‘Z. MaXiix As

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

False ‘LS& HwH2 \.¥

iv. If the dimension of the colunth-space of A,xyn is 7 then Ax = 0O has only the trivial solution.

True

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

See 3lde on
False L— uadudeﬁfc'miwd grsl&"nd

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

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

determinant of V?

Columns oV :.?V ~I = der (V) #0
form o basis
for R*

ii. Suppose that A =0 is an eigenvalue of A. What can be said about A~17

dek (A-XT) = det(N)=0 = K docs wob Beist,

o A
A'I:XS{,: O-X = X Do aoakmial sela o Am-\"")ADNE



2. (10 Points) Quickies

(a) Given,

[ 1 32 } ~ 3 2
3 hlk O - Q k-6
Determine all values of . and k so that the system has:

i. Exactly one solution

n#4 , ReR

ii. Infinitely-many solutions

h=4 , R=6

iii. No solutions
h=9, Rt 6

(b) Find all eigenvalues of,

See Hw¥3 Lo )
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(c) Find all values of & so that the following vectors are linearly 1ndependent

lsec HW“*ZX ) s Y
?”\’\“"’LL X={—l},y=[ 7J,z=[l

-3 8 h
f) \ | g ! y &S l \ -5 '
-\ —f ) o & p ~1les \ Y ~ D 1 \
3B wn O <3 n+3 6 -3 w3 O 0 hild
| =2 wE-10
(d) Find the general solution to the following linear system of equations.

(o \5‘;2- g Vq S616 29 4 253 = 0 S‘e,e.S\uAe):s’1

A 6 BAWI|D Y 445w, t6m =0 3-plancsy in

B 4w o1t 210 821 + 922 + 1023 = 0 Svace
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3. (10 Points) Find a basis for the null-space and column-space of, B 'é G 2
See BwWi2 2 36 25 e |/ 2 , ~)\
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4. (10 Points) Let A = 3/4 1/4 % oAl eV lFan
' Sl 1/4 3/4 | Nl (1) e -;: y
(a) Find the eigenvalues of A. < ‘ 23 i
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(b) Find the eigenvectors of A. ' T 2
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5. (10 Points) Suppose that A has the following eigenvalue, eigenvector pairs.

AIZO) € = 0

Aa=1, ea=]1

Find the general solution to Ax = 0.
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