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QUESTION 1. (i) Let A, B be 3 x 3 matrices such that |[A| = —8 and |B| = 4. Then |2ATB~!| =
@16 (b) 4 (© 4 (@) -64
(ii) Let A = [1 1]. Then A~ =
7 SJ
8 -1 -1 7 1 -1 -8 -1
Ty ] P e

-

2 4 3 -1 0 0

(i) Let A= |0 3 1|andB=|-1 -3 0 | Then|A+B|=
00 2 1 -4 -2

(@)6 o2 © -6 @0

(iv) One of the following is a subspace of R*
@{(1,1,1),(~1,0,1)} O {(a, b, a)la+3b=0} ©){(a, ab,b)|a,b € R}
@) {(a, 2a+b, b)la+b=1}

(v) Let D = {(2a + 6b, a+ 3b, —a — 3b)|a,b € R}. One of the following is a basis for D

@{(2,1,1),(6,3,-3)} ®){(2,1,-1),(6,3,-3)} y)ﬁz,h-u} @
{(6,3,3)}

(vi) One of the following is a linear transformation

(b) T : R? — R? such that T(a,b,c) = (ac,b)

(@)T : R?> — R such that T(a,b) =2a — b+ 1
(@) T : R* - R? such that T(a, b,c) =

@IT - R? - R® such that T(a,b) = (a — b,a + 2b,b)
ey (0, c\bc)

(vii) Let A be a 4 x 4 matrix such that Ca(a) = (a — 1)?(a — 4)(a — ¢). Assume that Trace(A) = |A|. Then

Trace(A) =

(a)5 (b)7 (c) I need more information ((})K \j{ %A

(viii) Let T : R*> — R be a linear transformation such that T(2,1) =7 and T(0,1) = —3. Then T(6,5) =
J

(a)l8 )5 ©6 15 ' =

( r’//(/é ({\>

Taace(h) =1 e Bl

H 4+ F4-

/MXAH(C

= =y e o= E=F
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(ix) consider the system of linear equation
z+3y+2z2=10

—z — 2y + 23.67z = 108.896

—z—3y+52=32
. Use cramer rule. Then the value of z is

@1 ®)-1 ©6 @7

I b -6
(x) Let A= [l -2 lel . Consider the system of linear equations

-1 —-b ¢
Ty —1
A | = 3
I3 a

- Then the system will have infinitely many solutions in one of the cases:

(@) b=77.98, c=6,and a = 77.2 b({b =2, ¢=6, and a = 98.678
(©)b=23,¢c=6.5,anda=1 m:99.762,c=6, anda =1

T
QUESTION 2. Let A = [1 0 —IJ . Find A~" and (A7)~
-2 -2 -1

1 2 3214 o o] RatRedR, g 4 4|1 6 o
"1 0 -1 |0 2 O xR |9 4 0|12 4 O
-2 -2 -1|lo o 1 o ® 1|2 o &

“RaR12Rs |1 0 L ]lo -1 0f -~RtRadRa a0 O |.n -1 -1
04 O} 1 0O o1 O 1 4 O
oo 1l2a o 1 oo 1 a o 1
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7

¥



MTH 221, Fall 2022

00 0] y
QUESTION3.Let A= (1 0 —1]. i ) ol "&/ (
01 2 - C’{ X

(i) Find all eigenvalues of A. /)\ -—Dt/\ g_\( i )

()= |1 8-Al = |t 0 © = & ((x-2) +1) <1\»///

-1 X 31 )
- - z—
~ hart é"{i”"’/‘) o -1 x-a | = x(xi-axad
0eze ¥ o) *x(x-1)*
Ch(x):=0 =) X=0 1 ax At nauwa\v\u

X

J Ix

(i) For each eigenvalue . find the eigenspace E,
Re N A3

Eo : 6 0 O o “h-A%3 =0
-1 o0 1 (o]
o -1 -x| O

Xy = - AN

...'xi .\,'1%:.0

LEUE VY
S TE S S RPN R

ECU CHE N

Es3: |2 o0l O Ra+Re 5 R, § 00| O R.xRe9R: [4 0 0 o
4 11\0 o 1 L|9 o1 1o
o -4-1)0 6 -1 -119 oo olo

M =0

R Any = 0

‘)(,_-_-7\3

0=0

€1 - SL (0) ‘13)'&3) | )\3'6R3 = s‘"\s\u’)‘l)ﬂ?& \//
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QUESTION 4. Let T : R* — R® such that T(a, b,c,d) = (b+ c+d, —b—c —d, 2b+ 2¢ + 2d)

v
(i) Find the staugard ix presentationof T - [© 4 1 & a
Y = o ™ [° -1 -1 //’/‘,7

b
o -1-1 - O A 2, 2 c
0 2 % d
(i) Find all points in the domain (i.e., in R*) such that T'(a, b, ¢, d) = (2, -2, 4)
o 11 :: 1] 2 RivRam, |6 @D 1 1 |2 lcoc\&nsvm\&a b
o -3 = -1 ] -3 '-19\1-\“;-39\3 o o o060 o
S vawaRu: a ¢, d
02 24 s 600 | © '
bictd=X = b=2-c-4
g,g\,mtzgﬁ)&z—c-d)c.,d,)g’ \ a¢,d €RY

l /K

(iii) Find a basis for the Range(T)

o3 11 ParRao R, To @1 1

o -1 -1 -1
-A o o 00
0 & 1 M¥R3“’k3

bas S RAJ\SQ_CT)Z }(1,—1)9\)5 %/VK

(iv) Find Z(T') = Ker(T) = Null(T) and write it as span of independent points

6 4 1 110| wmouaen |04 1)0 %
—_—

o -4 -1 -1|60 NG 0000 |0 o

o a & & |° oooofo

b:-—c—d

ot qk-—‘{(t\’-c—d) Q)A) \ q)Q)c\-é:W\g = gY""‘%-(i)O)o)o)) (0)—1)1,0))
(0)‘1)0)1‘)3
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