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1.

VHQ WOk go(u?llbvo
Which of the following are bases for R3‘7
(1) {(~1, 2, 3), (3, 3, 2)} Moss
2) 165)(141) 1
(3)%% 5, (1, 2(4) 2, o 1), (5, 1, 9)} Mossuéﬁg

A. All three are. M RB-_—: So ﬁ//lx,a,/g/ oYe. 3 W\S

B. (1) only. >

C. (2) only. b

D. (1) and (2). “O)’U o boses K
E. (2) and (3). :fm/

@Noneofthemis. () %O&L)(,\/S% f‘ﬂ/ R3§> 7}6 Y 4‘7:’

2.

T . | @MM/AA:3>

MA«»/Q,A:gq_g
S5 1 =) .

' ( | N ( ‘
O -4 -6 O o g

SLVeR A=A, S0 (A < et o bescs for RE

Examine the following matrices and select the correct statement below.

0 0 1 2 0 3 0 1
1)[(1)(1)811}2)003)001104)’0 5)
00 0O 0 0 0 1 0
A. 5 and 3 are in row-echelon form

. 5 and 1 are in row-echelon form 5 ":S ’}’LGLL “(;Vb ’)'OW o C// ]ﬁ 5()’1,
‘ — b@/[é’n £

2 and 3 are in reduced row-echelon form
D. Only 3 is in reduced row-echelon form

- N ; ~ b
E. 2 and 4 are in reduced row-echelon form 4‘ RS ’)’lﬁf w1 ’YWVC/E/O/L
F. All the matrices are in are in row-echelon form
Your— “&C%X/Lm JC—J{ M

A ~

o W

1 00
0 0 1
01 0

O =N
o OO
o = O



3

3. Find the value(s) of ¢ for which (2, 6, 5, 2t) lies in the subspace of R* spanned by (1, 2, 2, 2),
(3,7, 6,6) and (1, 2, 1, 2).

.g.t:—goml):1 - ' é 3 l { P T
.t=-2o0r- g
=00 Alb]= AN B
g.i:?2,020r4 [ l ] 2 A [ S
(Yt =2 o A6 alat )
~ T
| 3 X
~ O l 0 A
O o -l (
O © o 9\-6_4‘./

AX=b <5 consistent < vank A =vank[Alb]
6;99\"6*4:0 @—ﬁ:—:& _

4. A basis for the solution space of the system

u — 2z + 3y + 4z
v — 2z + 4y + 6z

m
oo

is:

- 3 4|0

A. {(2, 1, 0, O), (1, -3, —4, 1)}

{(2,1 0, 0), (2, 0, -2, 1)} [ -2 ¢4 £ | o

7 {(2, 0, =2, 1)} -

E. {(2, 1, 0, 0)}

F. {(1, 2, 0, 0)} \.© O | AR 0O

U= &S + aF |

- X= 8 ' (u’rxw73~.2>
S, te _

Ne  _ag OTR L =821 ,0,0)+

7 = _b_ ‘LLCQ\\O?";l\')_

(It 45 easy & cfech thot (1.=3,=4,] ) <X ot o solut
o AL SyStm . D
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5. If Aisann X 2 matrix and B = i (1)] then the second column of the matrix AB is

A. the same as the first column of B. i
B. the sum of the first and the second column of A.

C. not defined unless n = 2.

D. the same as the second column of A.

E. the same as the second column of B.
the same as the first column of A.

Let A omel Ax be the fivst enol thosecone] column
of A espectiely  7ho A=[A, AT
| - o
A&:LAl Al][' O]:EA\‘_’—Al A(J
(block. M%mﬁm> |
So #ﬂ& @W‘rw/( %éwmno]c AR & Al 777/& Samg
i e (fr;rg’é' colwrmm, 6{ A




6. Suppose k € R and consider the linear system

kx + y 4+ 2z =1
x + ky + z =1
x + y + kz =1

a) If [ A|b] is the augmented matrix of the system above, find rank A and rank[ A | b] for all values
of k. '

'b) Find all k£ so that this system has
i) a unique solution,
ii) infinitely many solutions, and
iil) no solutions.

c¢) In case (ii) above, give a geometric description of the set of solutions.

- [ < v 0T
L ~]o -k k-I| o

| 0 I=k* K| 1=k J 4
Lt T
7 O ‘ "( O |~~| o I
o o ka ‘*J
4 k= v i
2\ 1>}L K=-2 y’l

3 f kxl Kkx-a ¥

(» ";.(' K= Vy
3 vf K= | h

(4 e au MWJMW tonsutend wnth # and Ot

%we léj/\ea(uwo{'awu)zse M*W%WW &"Lfaj/‘{

A3 of e reot o nicared | gpive 4?/022

Yok (A b=
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b) D) "“/”WZ’VUL Solution @YMA-:er[A/M:;
S kx| g Kx-a . 3

((l} v'\’fwvf/ﬁ&\j Ly SOWS@«W,QA ’f“”‘/é[/%llo}<3

= K=| | &
Y
() ne sl = yunh A = venk(A [ b] .
& Kk=-2,(kx1) 3
C) In case (I abeve s K=1 | %0 ‘i/é“mﬂ Za%
,tAmm/[é oo LI
0 O O O

Gtww{a/( Sozv‘/f—\éﬂ N

(X -2)=((—S—¢, S .4 D
=(l~v0,0)+S(, | ,0)+t(l,0 1)

ST e R .
7@ Se/& @f Solwhing =X P
.y
{C><mawzw|7<+va+z~—(§ <4 ZM/LL

W"%A/Cl »o@ ) WJW\/WM'VW (s | ) l)fi)

# 7 Llowel !l

Lw'm/“/«\ d(/LS]L 161641‘76/\ Cdn!/Y@‘b/ (,:)11'/4 (t1) ~ /'L '




///“ —Cowect with Spne Lt not cowect Jushficabhon,
48 M!Af%vp(.e W v (/M,Cmc(/’/ /7 loatt /)&(/) (M

7. 1In each case, either show that the statement is true or give an exphclt example (with num-
bers!)to show that it is false. Let A and B denote matrices, and  and b denote column vectors

(i.e. k x 1 matrices for some k). @ - Mo /me?ﬁ(aj m oF
_ 0

a) If Ais m x n and rank A = m, then the system Az = 0 has only the trivial solution.

folse . 9. A=l =1 T0a ,vankAe|

=T ver

b) If A is m X n'and m < n, the system Az = b is consistent for any b € R™

I PR =

X3
AX=l -2 vveonsatont | beoowne_
Tk A= 2 2= Tenk(A[bT

¢) If the system Az = 0 has a non-trivial solution, then it has infinitely many non-trivial solutions.

'ﬁ{%& ” I.f AX =0 has o nontftsal Solutan X ¢
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6d) If AB = BA then either A or B is a multiple of the identity.
a/(éb | ( A |
flee . w9 A=y 2]=8,

e) If AB=0then A=0or B=0.

S o] e )

O O ®) (

thn AB=0 | Lt Ao  gao .

f) If B has a column of zeros then AB has a column of zeros.
Grus. . 5 the v column of B % By aned
Bo=0 . Thw th <th column é]L
AR <5 AB;=40 =0,




