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Quiz One, MTH 221 , Spring 2022

Ayman Badawi

QUI“AS'TION LiatT: R‘ e R‘ such that 'I'(n..u;,m) = (ﬂ| + 24!) - ay, —2u| - 4") -+ 21!).0. -y - 2"1 + ﬂj)
VL%

(i) By staring, convince me that T* is a lincar transformation.
Tic a lonear hamsmenl'fan because 16 is a linean tombinalion

(ii) Write the range of T as span U{ Ay Any BE ; A7 s
/t/.
-2, O/ —l)—f [('2(»:2,"4/ 0/—7‘>+

9 (a.,a:,as) = A,(;,
B [ ﬂs(-;/g,o/i)} /
RR'LJC DT ' = Sf)an ll ( f,-ﬂ,b,—l)/ &1’9/01'7’)/ (—I’Z'O").}

(iii) What is the dim(Range(T))? ' .
K[\.H,qf IS a gubscl“ 5/ [,O-A.oma\n (R )

(bdc!& _s:‘Jc)
Afm[&nﬂe(’!)) = | o %

(iv) Find a basis of Range(T) and then Write Range(T) as span of a basis of Range(T). \

\/ basis (I Ran(jt (T) = ‘1 (t,—z,o,—l)} "I/
\ Range (1) = gpan b (1,-2,0,-1)}"
v) Is (1,1,3) € Z(T)? (note ZST) = Ker(T) = Null(T)) expiain
B> (back srde,
\ QUESTION 2. Given T : R* - RZ is a linear transformation such that T'(1,1,0,0) = (2,4) and T(0,0,4,0) =
(—8, —12). By staring or by SIMPLE calculations, find e . -
p @T2240 =2 T(1,1,0 0)) + T (0,0, 4, O) = (4, 9’) +(-9r'2)-('lu y
2/ OTO0L0) - GQ, -3 .
QUESTION 3. (a) Convince me that T : R?® = R*such that T(a;,a;,a3) = (2a;,4 + a3,—2a,) is not a linear
1,0)

U%B?Ziﬁo;u ﬂs) = 1221[09/0, "o?) -+ ﬂp,(lo, 0,0>+ds(05}

@
N ~ /
‘/’[01 0, O) = (0/ L”O) %é’ 0’0)‘: nol- 4 1!‘0(0«,« FAangfmmaHon .
</) (b) Convince me that D = {(a; — 2a3,3a) +a3,7 — @) | a1, a2, a3 € R} is not a subspace of R>. >
7 f D ba(i,3,0)td(-2,0,-1) + 43 (0, B, o)+ 1- (0,01
12 Ry =Gg= 0 AF does nok =00, 0, O} 0s nobt-a 5\4195})“0&5’ R3.
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(V> ZCT) T(Q.,QL 03’> /ﬂ,-{-.j{[z-—ﬁ& / 925(' —46?2—)-2&‘3/
-A "o?dz 4‘613)

= [0/ O/ O/ O)
da%’o?ﬁz ~2s = Q0
-d[.——o?ﬁ‘l'{'aj :O
d( =—O?aa. ‘!‘] aS
T, a.,a5) = %——D?aﬁﬁg G, az,ds] m/ﬂséfi}

2 gt o ()

Z(F) is « guESFau_Fj R?.

6' ”3) = (t(—o?,',0> (1,0,

=4 3=G
[ = —Q +35 pee ‘z’es,&‘:ﬁé’?(vo

[ =)

e e

s s \on
A 3/0 2

Cﬁ@Oﬁ)

easim Lec

(1,23) =

Hc@ﬂ/“? )/55,
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Quiz Two, MTH 221, Spring 2022

( . Ayman Badawi

JUESTION 1. Let T : R* — R* such that

T(aj,a2,a3,a4) = (a1 — 2a2 + a3 — a./—Zal +4az — a3 + 494/—a| + 2az + 3a4/0)

It is clear that T is a linear transformation.

(i) Find the standard matrix presentation of T', say M.
o, a, (PF] 01

a,
i: =8 =k T s a
.o I a_’a ;a 70 e z

M=1| -2 + = ( e +3 l:%ij[
-1 2 0 ig

(ii) Find Rank(M) and write COT(M) as a span of a basis. \ Rank ( M) =
L # of independt row

s 4 =1
il o -2 = —earea® | O @) 2
2l v 0o 41 2 - e o O {3
s 0 ) 2
o o 0

0o o QO ;0
e \
cim (pan@e): ank CHB = 9,

col(H) = i(u—a,—\pyloomj
(i}lu::n e B , |

, )= Spany indpondsd”
iii) What is the dim(Range(T))? Write the range of T as a span of a basis. R(l'\ge ( \ e

dim (Qanq@ (T\) = Yank (™) j{ (olumi\hj

QOY\Q& = Span i(—g—a,-\,y,/(-\ﬁ,@
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, 1 - 1 —l 5 g
(v) Find T(5,1,~-1,1) 4 ! = 2] =1 [—'1

2 || ) e[ A

: o " . O Q O D + l 1
vi) Find dim(Z(T)) and write Z(T) as a span of a basis.[be careful, it could be trivial question ! ) ] i 4 ]
4 —-a A -1 - l‘ g )
g o 1 2 o g
E 8 & o o s {;3] 5 [_HJ
O O o o _ -_1% s ?6 ,%
'~ o s [,I :
_ % j
—RatrR — R, 1 -2 O 3 o | 3
’ o o | z o O
o (o] o) o) o _ 1
o o O o o [ __..I
O
a-dn, —30+ =o Az +04 =0 | o
03:—'&04— T(G_,l_.,--l;.l) —

Qv = 20, + 304

dira (domainY) —dien (10rge) = dim(zt) A€y — leading variavies l(-{) ~1, O-Jo)‘

dx €0 obles
d'irﬂ (a_z (Jc)\ — L g Ug = plt,(? Varia [
ek = i 20y + 304, Qz. , -804 5 Ag O\'[LJO‘I- enzj

| — .
X (t) = Span Z (4,h ::),:D)//(é,o, 9,1)_}
YUESTION 2. Given T is a linear transformation T : R* — R? such™hat T'(1,0,0) = (3,-2),T(0,1,0) =

6,-4),T(0,0,5) = (—15, 10). Find the standard matrix presentation of T'. Then write Z (T) as a span of a basis.

T(l 0 O) :‘—C&,—Q) & = (lﬁojo) = | [1s0:8):= (3,—3)
T(0,1,0) = (67_43 ¢z = (0,1,0) = T (0,1,0) =(C .- %)

= ) =4 7T 0,0.5 ) =(_
T (010393 = (-719710) S (0709 ) > ( ) ( 3)2>

[ 28

: 4 2 =V |0°
a2 o -2 o0 j "z 4+ 2 \o]
sl T g
-% =% g o
20,401 - Bv 1 2= \ O ] o+ AXar— XB=0°
) = _
o 0 O /%l %@%L

Z(t)=) (H3-ax2, %2, '
X3)| WX E eading, foor
-“ZI(%): }Span i(—a,},O > ([pop))j |
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Quiz Three, MTH 221 , Spring 2022
Ayman Badawi

QUESTION 1. Find the solution set of the following system
T+ T3+ 224 + 225 = -4

11—21‘2—223—31'4—415:2

-z —T4+z5=4
T e o uw oz % w C
oSl peerieey 4

|\ -2 -2 -3 4 2 (D o 0 Vol-¢ 7
d - | 4 -
o o o o 0oQ@| "2
Bl Renp! '
2, + Xz ¥ 2XM =8 7/4/
o @ 1 2 2| 2y + x4 =76
-0 o -l \ "

mterms  of \‘"“(""‘6

. e bee variables: ’%
Xy = =3~ AXH 15;\ 1o /9

o O 1 2 2| x, = % -6
@ o o 1 o€ ofg = =%

R
0 g g . (D 2 -'1-7"\,13’1'1,'2\‘ 1311‘16 g

solutien set = {(_L‘-S’—xs

QUESTION 2. In view of Question I, find the solution sct of the following homogeneous system
T3+ a3 +2z4+225=0
I —?_1:1—2:3 —31‘4 —43:5 =0
- —24+25=0
Write the solution set as a span of some points in B>
x5 I, Ay O xs c-—1 x, + Xy 4+ QIH "'0
o 1 1 2 2 |0 w, +%4 =0

xg =0

. S e %

x; Tu Xs C

0 D=1 =2 50
® 0 O I 0 O ‘Ct—" {(_ocﬂ, -X3 - 2Axy »

o 0 OO@ 0 :ixg(o,—m,o,o),
Span SL (.0,-111,0,0), -\,

xg = 0

Az, x‘ilo) l 1;1 '{'1 eﬂi
goluhon i

Xy (—1, —2,0. l/g)
-2,0,1,0)]
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Quiz Four, MTH 221, Spring 2022

Ayman Badawi

1o ved o3
QUESTION L. Let A= (-1 -1 -3

=8 = =5
(i) Find A=,
o4 & yr 8 < Yoy S0 =
g o =8 | & % S % 5 ho s
"4 .y -5 JO O =10 > S 3
11 3 Ra -AR) + Ry A%
2'24;&3"5'13
P B 2= TR S {t o o\ -1
6O VvV Q \ L sl a6 v © ¢
O o ) o \ 5 " \ 5
~3R3 B ARy
-3 -2 -3
F\‘ \ \ (§) /
2 © \ "

| &
/

A=

Xy ' 2 3
SHERARE DA
13 ) -y -5 “h - Y I’—s

1]
=
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QUESTION 2. Find the matrix A, 4 x 2, such that

T = \ - Ay ‘=‘:5 -J-\‘x
AsSUmMe 6"[55] < ookt 1 BB 2

1Y = (1as)~ (243) = 7\

N S ER R
(\r&- hamn = 1[:;}* ‘\{.l‘x :{

]
third = |[--35]l-|[_2]} :[‘;1 fﬁur-\h’- {’:1
-
a =t =| =& =<3 :
o0 :;1\

-3 2
(take the tensgre f o sides
QUESTIONJ.LctAbeaZ‘ax3matrixsuchthat('.4(n):(0—2)3(n+l)undlelB=A3+2A"+2[3.
(i) Find |B,.
dﬂt‘zﬂ volues = X =2 (_Mf_c_) K= —
£ x =2 (wsice)) for ==t
B=(2a)4 B AL . FoinE A
(ay+ 3(3)» 2% 8 = (Mral5) v 2
= 4:" C‘\N\c&)

Bl = ()3)(1) = 1g

(ii) Find Trace(B)

Tace (B) = 147 41 =

Faculty information
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Quiz Five, MTH 221 , Spring 2022 \
Ayman Badawi
\ V>
(I o
QUESTION L. LetA= |0 2 0
00 2 e r.(Y!\ \K\\\\r:
(i) Find all eigenvalues of A. ~ el repested o7
n=-\ >t - a
it o a-1) (&-2) e
Cald) = 'ﬂ]) Al e l\\(\ ( | o« 2 "r,AtgA foprver
17 o Ot M
‘ F o
U/,
/ y, & W %
(ii) For each cigenvalue @ of R. find Ea. O
o Q@
s fue R, "
E, = o ' & 0 pepes p o :ﬂ__&:—)——? 0 ° ®
0 -\ 0 o -\ 0 — g8 o]
(o]
0 o I 0 o = o 0 A . -
fenp !

- oy o
X E - (‘X,.IO'O‘ I|€ﬁ)
Xy~ 0O L
0=0 El . (:(,. (110,0\ | X € Fﬁ A/
£, = S‘mﬂi“’o'oﬁ (-/ A<
A
A3)| 2Xs € ‘g
=4( X +15/xl'
@ i ) 1.—1:-13‘0 Ea i( ’ 71
E’A = e o © fand - x, = Xg +X3 1,0\) | 1,,1568§

Ez = ail (lz‘lo) ¥ 15(

(1i1) If A is diagnolizable, then find a diagonal matrix D and an invertible matrix Q such that Q' AQ = D.

yes . A iy d.’m}r\ohu\b\c

1.5 |:<'>W (Z//Q/
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Quiz six, MTH 221, Spring 2022
Ayman Badawi
QUESTION 1.1et 7' : Py — I such that T(ar +b) =

7,
pa
(2Qa=b)r+a+bd
()] Convmcc me that =" exists and find 71, '\@
Sl = ,

?2_97. L/ L[g

Cra-a, Q«-‘O\ &—

: I edes T eie
¥A K‘?I -—“\ —> M\ -_-Q_,.\\-Q-\i\\ 3 70 © WM exishs

ol
M= "—‘_\ ?.-X ‘{:TE; B-X ncomxer\'

o o O,
[T Gorsyecpers | 7

\

o

i T
T C ))) cpy”
s

(i) Find T-'(3z +6)

i 3(%@» O LRI G ORENO -ig-x_«s \

2b |2a+4b ~
QUESTION 2. Convince me that D = { [ “.-.+ ;b 1: i i | a,b € R} is a subspace of sz Then find dim(D)

ool oy
2%

= ‘1&0 11y, by ‘-c\—‘l\o‘ 5:.\?(3‘0\\ o4 &\7\‘&

;— 2 L1\ o= -Yo
T : 0z q(ar2od\azo € &Y
3 L] RaxrRi>R3 0 A
e o Rum 3Ry

2 (o) \ 2 e ™S
=% 3«\°\eﬂ‘15

(Dogpan LD5—2D =500 | \% m
B O3 Y

F
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Quiz six, MTH 221, Spring 2022

Ayman Badawi \ E

QUESTION 1. Jet T : P2 — P such that T(az +b

y ; )=(Q2a-b)r+atp - 9z -bx +o 4 b )E
(® Convince me that -1 exists and find 71,

Ox+b) = (2a-bYx 4o + —2
T (ax +b) (ab)mgi_ “L»ﬂ%zr—é%

L (oxab) = (m-b)-»ga}p) _

it
Mg .

0 e

b

a

_\ V3 ll%\ +— becuse M is
5 L% l;:"ﬁ“\f’-” inver¥ible, L is
| R5%— % — L”k[;z\,m -

L" = (Yaa + '/3l:>)7£"/3° + 2/3 L) \J

invertible.

& T s inverfible .

(i) Find T-1(3z + E)
T o (Us)e) + (BXE) x + (@BB+s)(E)) = 3x + 3

: 2b 2a+4b .
QUESTION 2. Convince me that D — { [_aat 55 3:: I GbJ |a,be R}isa subspace of R2*2, Then find dim(D)

RN N TEHEey
o = spa{[3], [

- dim(D) = 1
because D can be wnden o5 a sPnn ob /

(=)

J
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