[ ———

| ) ;:_____’__/ i

al-. |
‘ Hugaded  mashioe O l 2k O
| -5 & 2
R o e !
!
0

2 — S AL

(2D, =2 b #A W bey
Cl,2,4) Az pu=4 Ff=y
(G3) A=3 br b4 1+ kel
@ b= nki ‘

O N (e b ¢0((/[/1J ———»(AV\IWJ(D,({A

Pluck 97 ? B proles,

!)) No gow\m N (&1,2 P_;\
(1.) ’t{/d*u( 2 b =

CY). .
5 ﬂdo{:ﬂh;[ \n (e b>‘/2 q(mf(ml«/ﬁ m“jfw(w“



[ 2 21100 R, (3E,-FR, 2 2 L aa
| > | Jolo | = : e e
Lhv 4 Joel Czits-¢) G-t 2 |-t 2l
Rie=R-28,
(2
s = g*é?l
o —¢ o o 4 ~ _ '@,
| 00|34 Reg-46 |'° ==
& olx 2 P o V=i =f 4 Q
-2 {‘ZQ_'—-"’??“L{ £?2 -2 |

e ‘*Q’%)*l‘(;’): [ 5 )—f@ sl

— 234

S tHe vedr ax Hin- (no(,z#,

Tl ééﬁzbf\f( S okt o ‘ﬁfpzz 2 2,4 324H-0

o gL, 9]
/2 '3



Q4

—

) \ chff-+\953: {a‘[(m FbsGDOAw = “f* +b§3
o 0

o
C Wo@lm MT(/”lol)

e

TGLT(’F) b 1(s). o [ o Lo,

h) Talke fbo»/( ¢ enratd ‘{Qw(,jquw_@
‘ tosas i AR
e nee T & f)&(a:( CWLCL-(J Ay & >
e see Am(T) = IR btis  AllT) 21

Besis fon A7) #5 1]
A‘%

s T /u.bb(({m (T)
c) gﬂ R Mty Hheenen s (Dt

an il fEleds

Aj) gk& b” Ao {—Q(Q(,(azlz ¢ k—E/L/( o ¢ €

Ao a, 4+ S = o« -
4 ?’L = & 2 &7&0, '(1 lé/)

B o ({Até)
(2 !71/1(” )?c,c(j] HM% Lea(T).
(( ﬂ(ﬁ): a (-1 + 5(174(3) —0 w i rnst a,gz/(t:;m

o Aig(q)€2 | 4to s wont em 2 Suds =D

T, -l A o A ke

iy

) ,(')/(Q/ ’70/ VB} A & é%z§ Cfé)\' KMCT_) .



A5

e

Lt - |
A . lvl Vz/ = VM] v wWle ¢~ gww.
N\ XM

QX‘CMQ{, W, = Sy e

¢ i A0 Ve
\{, %(\_\;L'/O Hoawn A<C‘m>’;0 —> A AC(:A =
L'/‘
|

(\ JCO
T’(-\M’b {\l\ = VVV\z £ ﬂl\/l» \,/\4%. va\

Dyt S S U =3 R T

=z (

WiV, ke se! cj@,ay g, (Yo vn) 7§]¢'
"
gm&ﬁ W o WV‘?iL/lov:/j- wle aee wd(c ot Jteor
/ZLV\ZV‘/{? I/IW/“

—Tlhwrs XVI/‘ vml e



QN C

a) Fehae Clen ! = ke A odiwenys)
\';) TM—/& g‘é Av é'mf}’(—fww Aq(ﬂvo E il ,{»:Az = Av=0 *

) TUe 4oL AlAmirzo s> AmbCkek > Ak L el (hy
Tt ék(ﬂ)/mulrh@)22f/<(ﬂ)

d) Thue e My=b W Aw=b L imny = BHO=n, =5

ag) N
Ve U A W o dipendod e A-Q4 an Keo § = M el
o I A3 ow \w&& Hep k&»gﬂ £ ovifer g/)“l[/i/]7 - §4 > ) dimd

A)W ? (QWMM 'Or\x»\ Jh\/vv\j(}(ﬁ /;(—( CQAP: Pﬁcj

A= FED
[:\Olégj Stwnce Lef1Pusnt) mdl /;y
vad Cle mahies dpes it Charg, 200 plr A

&

s P{'A’(GDIL:



Q7

1 )
Lk W be ool Cren 2410 ) Wwd\wimi—o G\ v

P Lo . F P%—,@W\-ﬁ*@wﬂﬁ#‘ el W\qj TRy

\X? fos a wn bk vedan - PLQ\Q B il wead A u” »V\H«c

Hoane , cond ok ‘\75: Ex Cé/uhww‘? ?C"P

gj }?10‘7&"/‘54 (I>/ 75/(,—:5 cwe 3 K- wxoéz,k

2
Ve atss v [Rg ondk hewce ]C(J./\vv\ e betis ? IS

, —
[(Nowe V0 cP-- Vi omedlb W ond

e VW&JA\)LZ fﬂ———a A _)L)> (/u/\./l/ ‘90"5'6 %(L‘S/?/ \’_\?3

192 @A&" datne &‘\: [a’l?{(;s] [?fwu.ery((nac(/ys)

jH/\ Colq &Aé( S Coorxd\vwba UU/Jf ,(‘U,V’/&?’] 2

Aw b el w ]
é Ao U 4=2 - (RN L
"W ‘} 173

Aw’ [1&973
/(]‘

e Qg L0
o

¢ G

Cr



MTH201 Mid Term Examination 22/09/2015, 2 hours, Max. Marks: 32

Instructions: Double check your work for calculation errors. Each question is worth 4 marks.
Question 6 has negative marking. No Calculators allowed.

y +2kz =0
Q 1) Consider the equations | z +2y +6z = 2|, where k is an arbitrary constant.
kx +2z =1

a) For which values of the constant k& does this system have a unique solution?
b) When is there no solution?
¢) When are there infinitely many solutions?

+ 3z9 + 3 = 0.

Q 2) Use row reduction to find inverse of the matrix
Q 3) Find a basis for the subspace of R?® defined by 2z
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Q 4) Let P, denote the 3-dimensional vector space of polynomial functions from R to R
of degree atmost 2. Let T': P, — R be the function given by T'(f) = fol f(z)dz.
a) Show that T is a linear transformation
b) Find a basis (with reasoning) for image of T', and determine rank (7).
c) Determine the nullity of T
d) Find a basis (with reasoning) for kernel of T

Q 5) Consider some mutually perpendicular unit vectors v;,vs, ..., v, in R®. Show that
these vectors are necessarily linearly independent.

Q 6) Answer as T/F (without reasoning). +1 if correct, —1 if incorrect, 0 if unattempted

a) If A” = RREF(A), then dim(ker(A")) =dim(ker(A)), but ker(A’) need not equal
ker(A).

b) If A is any n X n matrix such that A? = A, then im(A) and ker(A) have only the
zero vector in common.

c) If A%2 =0 for a 10 x 10 matrix A, then rank(4) < 5.

d) If the linear system A2z = b is consistent, then the system Az = b must be con-
sistent as well.

Q 7) Recall that square matrices A and B are called similar if there exists an invertible
matrix P such that B = PAP L.
Prove or disprove: If Ais a 3 x 3 real m
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atrix such that x — Az represents reflection

(=Tl g

in a plane, then A is similar to [

Q 8) a) Let M be the 4-dimensional vector space of all 2 x 2 real matrices. For A € M,
let Sy : M — M be the linear transformation given by S4(X) = AX — X A.
Prove or disprove: There exists A € M such that ker(S4) is one dimensional.

b) Prove or disprove: For any m X n real matrix A, rank(A) =rank(A?")
(where A? is the transpose of A).



