Midterm 2
Linear Algebra and Applications
(Math 33A-001)

Answer the questions in the spaces provided. If you run out of room for an answer, please
continue on the back of the page. Show all of your work.
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1. @. Let A be a§_>_<_2__matrix with column vectors ¥V, V., i.e.,

A=($1 -\-}2) C'w. ’[{f '&T é‘J
| fie . t ¥

e [

Let V be a non-zero vector in R3. You are told that ¥ Vi » form a basis of R3.
Then what is the rank of the matrix B with column vectors %, ng,

e o] | 8)~ dmlkerB)= 3
ie,B= [+ dim 1oB)
Le (I 2?‘TV‘, 2v‘+!372 ? e 4 Al )5

(Remark: An answer without proper justification ears you a ‘0’ point. You must
justify your answer.)

’\\‘m,t‘f'hL(L

e, F + Ca (27+T)F (20 +3%) S

G(C[+/Zcz+j[3)+;/(cz)* U;(ﬂﬂ‘@

S, T il "~

A 2 &

AR+ By + Cip =0
Since ‘C.F, ‘U}:‘G; ﬁzm a bLasts ijzi: Ajdéf:ﬂﬁ'ﬂ?f
G LasfS/M st be /mﬁarly Iﬂf{?ﬂgﬂdﬁ/]ﬁ
Thus, We can an/& howe The frivial solitron
A=B=C = 0.

5, +lc, +7Cy = & l_g/uﬂjhy i (3565:0.‘

:l-Cl =0
BC; = 0.’. 'C5¢Ol
S Sonce e QQ’L Hy trvial solifion ¢,2¢,=¢5 = 0,
ﬁ} Z2E+V, and 20 +37, rust ke /mﬁdfy “—‘leﬂt—
, 17e d/m(k&§)50) Since.Thers art ny
deperdanlyvectss. By the rask=nullf; theoem,

R rediunda

[ank g+ dim (lees B)= # CO/WWL’ of B Wwﬁ]@ﬁ ymeg d"m:{ﬂ/@,ﬁ}é

[ rink =3 / Paged
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2. ’5 points| Let V' be a subspace of R" of dimV = m and {‘\?:,—T)z,‘/ v'm]‘ a basis of

V. Show that a vector % € R" is orthogonal to V if it is orthogonal to all the vectors

4

By Aﬁﬁnn‘?on O][ a Las:s T F?,.. ? e aff
/)N&&wl(b) /WF&’IMYL I/Qd'brs e drtho jOM/ 7LD

eoch OTher f Fheir &{07'“ /vaéorcf’ 571144/5' FlrD.

B,} ({J)[m”f‘x[}n of a LM/I e &::zn alco fﬂy that
'L"}, i W fFM V |

Since Ty, oo, T it /W/L, independest,
| i o, = ]
fuck Hhet 1oe got bval relabron G o S S
T we fabe the dot product of X Wﬁi;/,w .,,fl/, we gt
e TG E T V)= ()

—_—
CiX- U +
2 ,
;/W}} X—LU‘( fl?((.":/}.._/m.
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3. For each of the following statements, determine whether it is true or false.

5 L Let.A and B be two n X n matrices. You are told that A+ B is invertible. Then
A and B are necessarily invertible.

nt vectors of R”. Let

2 Let S= {71,?2, 7,:} be a set of linearly independe
dent vectors of R™.

z - { 1} be another set of linearly indepen
Then S U T is always a linearly independent set of vectors.
ol IFJJ.f 2 jf"" ,c,_ )
3. Let § = {71,?2, , Vi} be a set of orthonormal vectors of R*. Let T =
“ {wh Wi o W:} be a.nother set of orthonormal vectors of R*. Then SUT is

always an orthonormal set of vectors.

4. Let A and B be two n x n matrices such that rank(AB) < n. You are told that A

is invertible. Then B is never invertible.

5. Let A and B be two n x n matrices such that rank(A) = rank(B). Then Ker(A) =

* Ker(B) always holds.

(Remark: Only a “True’ or ‘False’ answer without any justification ears you a ‘0’ point.

You must justify your answer.)
(o -""-"t. g t )(u—- p\*

’) | Fa’sa} © P _;a}nf’/’a/ff
':[’ f] G = [
4
A+RB =[2 3:‘ det(pA+B)= =2 # 0
4 3 0 nwmerhbe

AutA= 0
Lt o mwetibe

»jrf gf;”(’)]“””f/ )

SN - ' A U;_,
wa -~ Uf o U-f [in. 1nde LDT\/ WZ. /
'n )rJ-E/

3 , SUT LS @fﬁ/wﬁy a /ff\,ﬁar/y m&éé/’ Q;’/L o/[

rectors.
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5”’& ho tﬂ.»;;j—\/‘f(ﬁ?( CAn DQ a linzar 401n[)/ﬂdﬁor\

of otk unit yertors and orthonormal vectors
are peperdiculic to cach othes, the wmon of 5 aed
T dees nol ensiue Hual the vectors in tha res"f’ccﬁve
sote Axt still };U«/Ji’f/hdacufaf/ €,ij £ ?(0/2, (lo)f
bnd T contiin ./‘;if;)/ﬁd etk 1€ nat pogndiulor
o (5)ee (9IS
) An inverfibl ATTX sy, 15T have rapk(R)=n

Ihen Yow ’}”Lufﬁplﬁ fivo mugﬂ‘)ég dlr <25, %mﬂ
%ﬁ drvothee inverfible piatox. Suc. Aun 2. gnxn)
/Aﬁ)nx,\ ; 7:]( A W{ B ace jvetible tha. (ﬂwmh |

st be invertible and raak(AB) must be n.

Kiriew, A Invertibly, he only vty That- AB hag

A /Qr)é [ess f’/mm nols ﬂ/) -f/ '
thus AB 15 nof /m'gql-)b(/; 707" inversible. gnd

L) [False] By t+he rank-nully fheorem,
J ka(A)* d‘/rnﬂ(k@fﬁ):h
2 V‘: fa/”kfg)'*' O{m\(l-’ﬂ//g):h
/,—_’ {}z] Since @nfCA)= rmk@ [{,m{[_u ﬂ) & di:{&//:y

27 reef
vecturs ﬁw} fo/m H’Q

/, /“, 2 /] U Monewer , The nwamber of
DI L bty He ot ds 1T ot
FT-t thet Hla vector of fheir vespective bses puast fe
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