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QUESTION L. (15 points) Let D = span{(1,1,0,0),(—1,—1,1,0),(~1,—1,2,0)}
7 () Find dim(D)
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QUESTION1. (i) Let A= L i o 3} and B = 1 3 Find AB using linear combination of columns
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(i) Let T : R® — R* such that T(a, b,c) = (0,a,3b — 2¢, —a +¢)
0) Convince me that T is a linear transformation.

a) Write range(T) as span of some points
b) Find all points in the domain of T where T'(a, b,c) = (0,5,2,7)

¢) Find all points in the domain of T where T'(a, b,¢) = (0,0,0,0)
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©  QUESTION1.LetA= :; ‘12 :i ;g
=3 i -8 4 4
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5 -1 -2 -1 0
| ! : " si ]t 0 2 Basis fw O E
\ -c -
—_ 5
Zw -2 - O/RJk,ﬁ)p B % g g(’/"/"),(’,-/())j
1o o o s

& QUESTION 3.Let A=

—

5

L el LT

,l’ /ﬂx Er'(j(hvg, v

Cﬂ(u) h \"‘73 - A

[x 0 0 0

O 0 |~1Vo
U 0 & \

000
0 1 4|.Find all eigenvalues of A.
100

H s
/A

-

(a(®)

m(m(wl)) = ok(mz‘w) = 3.a

= (o (%)
(pl)=0
J(;)-olzf I
o(z(ok"l) z 8
e I, 0



Name— UM 0 Maavmned € \Verlyen 2 R5E ¢

MTH 221, Fall 2022, 1-1

© copyright Ayman Badawi 2022

Quiz §

Ayman Badawi

0 1 1 1
. I -1 -1 -1
UESTION 1.1) L =
Q i)Let A 0 -1 o 1
0 -1 -1 o T
Find A~" if possible, then find (AT)~!, ~ QA" V)
. -
o \ \ \ \ ) o OWR\«Q,_-DRzO\\\\(ooo
\ 0 o
© -\ o LO JRWRRy |90 V21 0 o
o) - -v ©°
i \ (@) O Q \ © O 0 ([, o o\
“
\ o 0 o —R3+R7_ -)R1 \ © o o Il | oo
L 0 00| ~RysxR39Ry |0 1+ p o
L o =y y
4 B L2 Ak
=N &y .2
v o o | 6 o o
) s Y
AnF gl Lol 2% 3
(ﬁ ) - \ © o @
o -\ \ ©
o \ -2 !
ii) Find the solution set of the following system o4
A
2] x[1 \ v 0 o '
ﬂ-\KA”:l I LA :7,
T3 -2 -\ 0\ -1
%4 1 \ o o \

QUESTION 2, Let A = B 3} Find A,
[\= ()= () v (2

64> 2 S -] %
So A XSS,

Y,

-2




=
LY R P

o sone  Valappl
Name \\‘I\

00093543
’m i\) vq» &

MTH 221 , Fall 2022

© copyright Ayman Badawi 2022

Quiz 6 %

Ayman Badawi \z
QUESTION 1. Let T : R* — R? be a linear transformation such that T'(a, b,¢) = (a +2b+ ¢, —2a — 4b —¢)

1) Find a basis for the Range(T). Is T ONTQ?
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2)Find a basis for the Ker(T). Is T one-to-one?

) a b ¢ -
[:‘ 13 .0] R, 9R, 11 2 1]0) c=0 //7/
< 7
ol S b o 0 1 0,{ as2bat =03 a=-2b 7

! Y - Fa ) .
banis fou kea (1Y) = %(-7\) 1 ;Qf’i‘/k” (1) # Q'.%\ﬁ o0 @ wot o do wve (/

QUESTION 2.Let T : R* — R? and L : R?> — R? be linear transformations such that T'(a, b, c) = (a + b, ¢) and

L(a,b) = (0,a,a + b +=¢). Then we know L o T : R* — R? is a linear transformation. Find the standard matrix
presentation of L o T'.
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QUESTION 3. Given A is a 3 x 3 matrix such that 2,4, 1 are the eigenvalues of A. Let B = A> —4A~! — 2I;.
1) Find all eigenvalues of B.
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2) Convince me that A is invertible, but B is not invertible.
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QUESTION 1. Let T : P, — P, be a linear transformation such that T'(az + b) = (a + 3b,7).ii- b ’\9

1) Find all eigenvalues of T'

v) = (26, axb) L(a,0) = (ar3b,b)
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2) For each eigenvalue, o, find the eigenspace E,,(T).
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QUESTION 2. Given D = { flz)e P f(-1)= 0} is a subspace of P;. Find a basis for D.
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QUESTION 3. Let T : R?*? — P; suchthatT([z dJ) =(a+b+c+2d)* +(—a—b—c—d)z+-d
1) Find a basis for the Range(T)
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QUESTION 1. Let A be a 3x 3 matrix such that Ca(a) = (a—2)*(a+3). Given, Ey(A) = span{(1,0,-3),(~1,0,4)}
and E_3(A) = span{(-1,2,3)}.
a)ls A diagnolizable ? explain. If yes, find a diagonal matrix D and invertible matrix @ such that Q~

'AQ = D.
dom (82 ;YM(EZU)D: 2= ™0 & s 2w Mﬁxo&tc\
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QUESTION 2. Let A = y _21} . Is A diagnolizable ? explain. If yes, find a diagonal matrix D and invertible
matrix Q such that Q' AQ = D.
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QUESTION 3. Let A = 1 os | Is A diagnolizable ? explain. If yes, find a diagonal matrix D and invertible

matrix @ such that Q~'AQ = D,
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3 QUESTION 1. (a) Let A = 21 23] and B = [; 11}. Find A® B.
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(b) Given A, B are 2 x 2 matrices such that 2,1 are the eigenvalues of A and 2, —1 are the eigenvalues of B.

3 i) Find all eigenvalues of A ® B. C(l. \3")“@'5?’2)‘9(’*
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ii) Find |A ® B|
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QUESTION 2. (i) Use the integral inner product on P; where a = 0 and b = 1. Find the distance between
fi(z) =4z +2and f,(z) = z + 2.
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3 ii) Use the normal dot product on R?. Find the angle between Q, = (3,4) and Q, = (-3, 4)
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