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1. (10 points) True/False (circle the correct answer). You do not need to justify your answer.
Remember that True means always true. If a statement is sometimes true, but sometimes false,
mark it False.

(a) Every vector in R*% is a linear combination of &), &, €3, and €4.

False

7.8 (b) The system AT = b is inconsistent if and only if rref(A) contains a row of zeros.

- counta example:
True @ 0\0 \( x
Do\ %
00010

1
not CoNSIstent |
has Menitel Y many Solun0ns.
—1
(c) If Ais a 3 x 4 matrix of rank 3 then the system AZ = | 1 | has infinibely many solutions,
-1

False

(d) There exists a nonzero lower triangular 2 x 2 matrix A such that A= [O 0}

01Tl 0[O 00
7 ‘ —
L‘) b ? 0 | Nonzero \ow Manqulay L x2 matix My st
Lo o1 Lo ol=l.% | have a | M ?m oy \eft (An) position,
o pz will always have a |

(e) If A and B are invertible n x n matrices then A'B™'AB = I,.

Ko ' Ab=1 True ' aléé\
KA & AR = AL '
B AB= A
By AB- BA

A= pA 2 OV always
A = B e \ae(qae Ai® may ol camiie
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2. (10 points) Show your work.
(a) Suppose T : R® — R* is given by
| 0

z
= —oiy + %-’Iiz

Find a matrix A such that T'(Z) = AZ for all Z in R3.

N s

Y ; 5 -3 ©: =\
(43) (J,Lv\) SN o -1 .0
5. %, 0

(1)1 ng fg] [11]
A gl = <1 and A =14
0 1 0 0
then what is
- T TR WA ‘01
A= | TR @ @ T 0 el
L \ \ \ 0
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ATl © 1) ! T&o
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Z = -\ 8 %0 ? a \wear ovb. € T and ey
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3. (10 points) For each of the matrices below, either find the inverse or explain why no inverse
exists without using determinants. Show your work.
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4. (10 points) Find all lower triangular 2 x 2 matrices of the form

x[S

such that X commutes with every 2 x 2 matrix A = [CCL Z] with a, b, ¢, d all nonzero.

Show your work!

A X Commiie = AX = XA
AL [ x o] [ oxtby bz
= hf\]h zl : [W‘S dLJ

=3 208 8 - [aen vy

Xa= 0xt by Xb= bl
0=b " o o
b=0 o;f) S:o X=Z bemavse b \S axbi a\la
mq‘\’-‘)‘m“ﬁ‘ 0 Y=o CX - d\k) ayt(x dol-'- %913—\ dz
O e —. = by
P i A\LS:' Ug \AIO
X o\ 48
Tt A= 1o 5 ;
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5. (10 points) Multiple Choice. Write your answers (A, B, C, etc.) in the boxes provided.

Each of the linear transformations listed below corresponds to one (and only one) of the matrices
A through J. Match them up.

i A H

scaling reflection shear

J Gr

rotation orthogonal projection

0.6 0.8 2 -1 0.8 —0.6 00 o
i [0.8 —0.6] iy {1 2} &S [0.6 —0.8} & [1 0} = {1 0]
f06 06] , [0 0 Sl fF ol sl (=06 08
B [0.8 0.8} bE [0 1] = {—3 1] i {0 7] = [—0.8 —0.6:|
k o~ 4
Sca\\h%? Xo ;& ‘\—* i "—%
Sheay = [‘\Q (ﬂ Of {lo \fl ; ;
e = SR A J > P
rotarion = |\ AAY =t 7
(\ \") 2 7
reflethion = K : X A=y
b -a G g

v U WUz
(N :
projecion L'“’ " l




