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1. (30 points) In the following, each correct answer is worth 2 points. There is no penalty for incorrect
answers. You do not need to justify your answers.
{a) The rank of a matrix is
[J the dimension of its null space.
,/Z/ the dimension of its range.
L1 both of the above
[ neither of the above

(b) Write :ownan;ﬂhggomz basis for span{ (S) , @ | (_‘33) | @ | (_(1,7) | @ } ok
(‘;)’(?) Vst @ ]L(}?)),(g)ﬁ

(¢) Let A be a 3 x 3 matrix whose only eigenvalue is 5, with associated eigenspace all of R3. Find A.

[y

é_ o O
o 4 0
o o5,
(d) LetA=(a; ay a3) be a square matrix with columns ay, a; and a3, where a; = a, + a3. Find

det(A). . (}\ - /wa W ¢ olaman

= A S nmf’nm}\l”ﬁ)

(e) LetA be a4 x 4 matrix with rank(4) = 4. What is rank(4~')?

(A/\ IS \“C/\jﬂHQ arg = Kot A ) 4)
C Ymim? 2

, list all the eigenvalues of A.

(g) Give an example of a matrix whose domain is R? and range is span{ ((1)) }

f &5) vusiomz . [©O 0 D)
O O O. [ & 3
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(h) Find a vector v so that { (__11) ,v} is an orthogonal basis for R2.

“{;’:(f)
=, )

' 1 0
(i) Give an example of a nonzero vector v that lies in St,if $ = span { (O) , (0) } .
. . 1

| Y
v - ,) .
b r
Y k2
| {(l?(_s)} S(l)\'/wﬂwg\ | %
) ()

— 1.

P

(k) Write down abasis for the nu]l space of ( 2 g 8 (1) g)

%) 7, o R
AR R A CRAN G S
o : -
‘ !

- {1730 O '
MIXA=| 0 1 0 |,whatisa™1?

0 0 -1/2
2 o © Yinsiwm Q. 0 O
c [ o 0 I ©
| o O ‘—9\ \ O 0 - 3 )
(m) LetA = (3 1(/)3 . For which vectors x does lim;HWA"x exist?

) o S(
r e S @'Z f)
(n) Let A be a 2 x 2 matrix with eigenvalues () and 5. What is the rank of A? :
( O 1S Ah evalmg == Kank  not 2
f Nt He 2ono palth => [Z\»Jn net O )
(o) If A is a noninvertible square matrix, then the system Ax = 0 has

LI no solution. CA{— leagt  eme sotnbon — ’]’f\e
L] a unique solution. i W owe _—I—Q,X\'Q]( W chelen

W71 infinitely many solatioas. ' -
- Y C Geem, Thew 16wl Agagt ane 20 1
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2. (7 points) LetA = (_%3 _21) . Find all eigenvalues of A and their associated eigenspaces.

(-1 4 €=0

/= >\ TN AT O
é:.f"'_‘:- 7.\:_\(;

=\

0
1].
4

|(% 5“)_.’2_,(0_‘ O

L I W L

1
3. (3 points) Compute det(A), if A = (0
1
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1\ (1 0
4. (5 points) LetS§ = span{ (2) , (—-1) } Compute projs (0) .
i\l 1 ‘ 1

P

5. (5 points) If A is a matrix such that A (_21) = (g) and A ((1)) = ((1)), find A.

A= (5 T)
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211
6. (10 points) LetA= (1 1 0].

101
(2) (5 points) Find a basis for Range(A).

o RNEE
~ f l O K= S
o 1] K= X = S
- @ [»} X = =X, = — 3§
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1 2 3
7. (10 points) LetS=span{ | 2,04 ], 1] .
0 0 -1 -

(2) (4 points) What is dim(S)? Explain either in 1-2 sentences or by drawing a picture.

5,, J\V\{ )/(r[>} . _Z{;,VSJﬁ X

et = zea=
.h;q,;XW\S = 5o

(b) (6 points) Find an orthogonal basis for S. It may help to recall that (u pro_]vu) v=0, for any
nonzero vectors u and v.
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8. (10 points) Find a matrix A such that

e

» Range(A) = (Null(4)), and

e [2isan cigenvaluc of A.

[w& N”"[

c—}\ "5’*5 -

M (k) N*Al

/—\
DG
B

=>

O == b= ¢
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gy

A= C

,"@Z?SQQ)[)”&/) = 2d =R
(joeo? L = A7




