5 {&(2 -2+ 1 (1) J'

“5]ated 1+ 1o [~ -S)=0o

2. Compute the determinant by using row operations. (7 points)

0 3 -1 5

1 0 -2 4

-3 2 1 -3
05 2 3 e ol om i B -
- /Wdum\%( ’R@? ?L (-/‘IW* - \;\ l:; = ‘:,) Jl. 51, .; 1{;-';&. o q L {,
M —3 ‘_;: =\ Vi CANRL g =l

‘, | o 2% , L
p dq = E = [Pfa (7. | _
/3(2"t = 7»; o > 7\ 1 = |x3 \ aiuj,) ,!o/ | ~
%ez‘f Ry —Ku 0 0%, : '

W=\ 3 [ AN - =
,r\l ) \ .

| S man Cd oM \
NN /(A £ AL OA AL A1 Dy



3. Determine if the following sets are linearly independent or dependent.
Justify your answers without performing matrix calculations. (3 points each)

0f(2][5]]1 &

-1( (2] 8 ||2]] 2 [ b
* L {20 -4]3]] -6 Vot in dlependl
3 2 12 411-19 1 AAALA .J'*._"j LA
*f‘Dr) VI ,ff i
for TRH
I[[O0]]=2 o Aaa
'I-ﬂ Fi L}J :. 1A }\
b =1L 11 2
‘_3 _'1 _6 4 Al 'y {4
v YO AP A
i Y1y
V, # ~AN3

Given that A and B are n xn matrices with det A=-7 and detB =

. -2, find the following. (3 points
each)
a) det(AB) = (-H)(-2)=(Yf d)det(8) = —)
b) det(A?) = "f;l—— e) det (5A) = Sn (‘?3

¢) det (-AB?) :L— \)n &S ()= fewsy = -C-, Jﬁ; D () (;}3:’
:(' l)ﬂ (48 —)



5. Determine if each statement is True or False. (2 points each)
a.r_"' kT/ F If matrix B is formed by multiplying a row of matrix A by -1, then det B = -det A

b. T @ The equation 4x = 0 has only the trivial solution when there is at least one
free variable.

C. @ F Ifan m x n matrix has a pivot in every row, then the equation AX = b has a
unique solution for each b in R™. \

e - -
d./T > F If {u, v, w,x} is linearly independent, then i, 3, W, and & are not in R3.
"
e.('r) F If Aand B are m x n matrices, then both AB" and A" B are defined.
s (fqu--r\xm\ (D’“Y‘)' e
f. (T F Interchanging three rows of an 7 x n matrix A, you will not change the

determinant.

g T @ If {v,, cees vi_} is linearly independent, then so is {v,, vpi_,}.

h. T The pivot columns of a matrix are always Iinea‘fly dependent.
i T @ If det A is zero, then two rows or two columns|of A are the same, orarowora
column is zero.
S
o T g If Aand B are row equivalent, then their column spaces are the same.
k\T The vector space I, and R’ are isomorphic.

AN

E
LT @ A linearly independent set in a subspace H is a basis for H.
F If £, is the change-of-coordinates matrix, then [x:' = !f,,":—( for x inV.
B
\F

|
There are only two conditions a vector Space must satisfy: it must be closed
under addition and closed under multiplicationl

o(T } F The vector space of 2x3 matrices is isomorphic to R®.
K

p. T ‘:T:> The nullspace of an mxn matrix A is a subspace of R™.

q. T &F (AB)™' = A~1p—1

r(l’} F The change of basis matrix is constructed from putting the basis vectors into the
== rows of Py, T
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Math 2568, Exam #2 - Part 2, Spring 2013

Instructions: On this portion of the éxam, you may use a calculator to perform elementary matrix

operations. Support your answers with work (reproduce the reduced matrices from your calculator) or
other justification for full credit.

1 5 2
6 —1

1. Determine if the columns of 4 = 4 o [ form a linearly independent set and justify your
3 1 -1

answer. (5 points)

_—//ﬁm ore_ 0)’(,@% ;’PNO&S M 7@ (0 JACL &

.i" P O (&) D :I"

(5:0 ’fﬁﬂ; oS, r o _A,OT

X —4%,+x,
2. Given T:R* — R’ such that T(x)=| x,+ 2x; | answer the following.
=X; +5x,
a. Find the standard matrix, A, such that T(x) = Ax . (4 points)



b. IsTonto R*? Justify your answer. (3 points)

et pahiy has 3 prols - one VL) — 50
it v onho

C. IsTone-to-one? Justify your answer. (3 points)

No. Wwﬂﬁww

3. Determine if the set H = Of,[1[,] 1|} formsa basisfor R>. Justify your answer. (5 points)

m VYW {CJD“]"L\,L ‘L-;_.-,-"-ij‘_.;_. LA ) e e g }

/ L

12 123 9 [32 -1 8 1
2 4 -5 12 0 0 13 13 -4
4. Assume that 4 = and B = are row equivalent.
1 2 0 3 1 00 0 0 -9
36 -1 8 1 00 0 0 o0

a. Find a basis for the column space of A. (5 points)

| I } i ‘ P | i N 'S \'\\
r'r/r f‘{\‘."l. .lf-ll ~ , z ¢ rl - "": |!| 7. { (JJ
g ot \ )
| i y
5 J



b. Find a basis for the nul| space of A. (7 points)

U O 35 907 f P, [ &
‘ (/,3 L 1 o oonn 2| 1( S
tf)) o © B Nl A- Spo S

p——————

\
-~ )]
cvo W~

*/\\“\

X| = "2/3 7\2 -37\1‘

2/, o
- e _ o
Xy = =t ;77{__ ("3 + 5 ,_:
Ky= = Yy o o S
o= fgreass
Ys = O -2
0

C. Determineif b = is in Col A. Show appropriate work to justify your answer. (4 points)

OW’%M'“‘ A ( Ovaﬂurm’- veclos 4 Col A .f_,n..)/ b3 vedlued)
W J 517) }OVVL/ ‘/t/ /}(/d @ g LA ,C!..-'d.rlx?:,rl_.’. J'(L'

b s /Ao(,zTJ,Q/u
L ~1 0)-2- [0 )0 sl A i vt
4 - O | o lo qQ Céx /v 11 W
Z — i)_‘— ti. — (J : 1 f‘)
) L ) (_) ]| (&) . - 7l .'.'\_
- (&) | ‘ ] y £ L ¢ B A
e T -3 o 0 O \ - Oy

5. Given the basis % ={l —2t3,t—2t2,2 _—5t+t2,3 -+ 7t3}

for Ps. Find p(1) = 6+197 - 7£ in this
basis. (10 points)

V& 2 A7)
| -5 -
o2 ¢ § |7 Tg
L“Z. & W = )

= 12/

. . —oFu3 - 5/nn e

‘:’( _ 1G = | =0/ """,{\’b ~His/uy

IX B’ (P‘& ‘—_:l- -"1f,/ll"‘; ,2(0/‘\-5 ““'y\l’b - ll'/“’l" 1,] ] ‘Lby’tli)
Q@ < V6w Fuy s o/ h

{ﬂ%/ll”b 28/|\°) \L’/"'b — 4 / 3 \ 5,

1, dews check . ouk.



6. Giventhatdet 4™ = if A is invertible, use this fact and the fact that AB is invertible to prove

det
that both A and B must be invertible. [Hint: use multiplication properties of the determinant and
what you know about nxn identity matrices.] (10 points)

£ AB o podlihly o (ABY (BT 2 BIAATET
ooy duk. 4 Dot sodan M gt

Aok (RATARY = Ak (T = _l I

‘5'7 MPVO&'JUJ«‘ p virpes y (% Abevmunlor

V|
) =

Suce 1 o pobe - ZO, we lemono Mot now- 4 Aab (A~ /

/ ! A LQQ,, = Dl
e (679, dak (AN o et TS 0 W W AA
\ AL N - %M ¥
‘/’ﬁﬂ,w E‘SZZ‘/—:O,W’/“'“ /
7. Prove that the following are vector spaces or show that they are not. (5 points each)

a _ ‘
a. H= {[b},a =b+c;a, b,creal} 'S a veebss 0.9,
C .
H- gr I'"Ir.{ Cle &J k{) 4/\; C =& “Mas ( I ;‘I Lo L W\Q }J
i !
C ‘ ] “

= o ] I"_' 4 ’."' ¥ ; )t ¢ |
"’-j ) v 1‘1 : & 4 } . . & - ll] . o G |
¢ L A . 0+ ch !

P ](‘.5 M(YM bfc eatd= Ag—r&)f' (c*rd\) \/
<) Lk [b.{j“'— ‘.‘ ) '; ff;.l(cb(;c} G e Thak e (40 = ko+koe

g ko
@ a :: 2],a,b,creal}

b. W={[b

Tl o st o vecler Spac
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o ° g A S5,
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