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Dr. Ragheb A.bu-SaItiS,I).l‘.‘ “Allacddin Elayyat Mohammagi

\ath 234 Fina! Exam - |

Taost Semester
45 dent ;fame:____—//"" ; . Number:——= """ Section: — B
{.4uestion One: 4€ pqi_nts) Circle tﬁor:ec.t statement |
jons is Eh ' ] ‘
."/ '

nt matrix of a system of linear equat
4,
; '

1. 1 the coefficie
]

2 e e

1 S

]

o i
, | i

™ \ nu \\

at.” /}) i'u QU )

lution, it is unique.
n, it has infinitely many solutions.

1 2
01
00
0 0.

then

(a) the sys
if the system h

- (c) if the system has & ®

~ (d) the system is inconsistent.
g where @j denotes the jth column ©

@ 1f A = (@1,-8n) €
consistent if and only if

as a golution.

tem 15 consiste
as a 50
olutio

[ A, then AT =bis

(a) the system b
A E [ Spﬂ.ﬂ(EI .
(c) ra.uk(AlE) = rank(A).

all of the above.
. =@IE A€ R such that A" = I, then \
Y (a) 44-1 = A“—:'_ ) . "\ \
et | W= b
vector of AT ‘l ' 3
- S [ }’ -’ . \\-. -
SRR S\L\ = 1

5
o)

e R is an Figen

(c). 2oy £
@, all of the above. . N
- e . i A
- N < r t‘_!_‘;":'_ ™ Kf\\ . '-S \'\ -
S
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Nt N Lk
. Jﬂl._f = 3 i 9 0 /% p
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; . - .

{a) Find del(A). = g
ib)_ Find C(X) '
jon of N(/l) 0

(c) Find N(A) and dimens
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Bitreit Unis
. Math. & Copm Son
“nal Math, 238,

Sity o
mp. Science Dept.
Fall

. Ul‘. IVI.U H H inle i I
Name:—- - hannnad Ibalc'h B | |
! I
: I
7. . : i !
Qi:(20 Pomtsl)_ Tru: or false: ! 1 }
> . 5 ; | |
ﬁa) 10 A, B are 4 ertible malrices then AB is invertible. : ! :
. /‘/(]-’) A ooy eeus systens iighit have finitely many solulions. f

: § -&r (c) Il the sysé 2 AX = I3 L3 more than one solulion then A is.invertibie: .
! |
/( (D) T A e wo malrice aul A s invertible then A and [ are vertibled
n 2 P F
*T (¢) Il A,13 a- two squarc .ue zcro matrices and A3 = 0 then A and B H‘I"‘-alnc A
tnvertible. :

| !
Lot |
. —_— i : ;
(£) Leb A beasquareand  certiblen xor mabns. Ihen JadfAj= AN ! :
L o !
H 5 S M . -— { ! H
oy (1) Ll A b asquarca > omabns, Phen [34] = 34| AL 1 3
» o . R S [
FTh) I A s symmelric s 40w aymmetric then A must be a zero malngh :
' o : - -
/?(l) I[ A, I3 are symmetric Lz on Al s symmelric. o
- ' s 4 ghy
/r(i) if all entries of the mai. diagonal of a square martix A are zeres then A jsnet
s . : o
Pow inverlible. . -
/"'

1
|
t
i
i
\
1
I
/@O cvery metric space is o narmel space. - _ T ‘
. . . 5 S : 3 o . . |_ H
Mr:very noried Fpace 15 A mner product space. P % \
% (m) if zods a solution of the nonliomogencous syslein AX = J} and x is a spiution of |
7 o / X
; r "y, n
-~ the hoimogeneons system AX =0.Then =+ zo s |

] £ : by
a solukion of the nonhomogeneous
H 1o
sysbera AN = i

c(fl) .1[‘\v\/;_-unska.h_m(f,, i _f}.) = 0 then f1,-, Ju are lineacly dcpf‘.}éflgnt.
.l-"";f(c)) b, 1 are similar then 7’;‘('\) e ?",,("\)' : @iy

H

.

1

!

i

'

. :
LE]

E!.
|

"((p) AT o diagrenadizable, then A has o difforent oivenvadnes,  +

1 \ X‘

g S Lib) : s g

: o] ne of A -Uien Ais nol wiverbivie. i
r< (¢ M Lis an cigenvilne of 4 \ o
O Ml e A T gl £
C{L’) I7 A s chingw lizable A . -

i g N T e — o W q o o.pEkt *
(¢) 1FA s x o add Las 1 fincarly independent eigenvectoss, thea A s mvertible. |
[t had S B LY .
v & = T .

A CE rEET (e s ad s an cigenvalie of A, Ly s an clenvidue of
BYJLLE ‘K.—-a-—f i
- M g

l i
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120 Kipheoh
—ta

Vardagny

Vel Abei invertih ‘ll.nl)lr- thn

/ﬁé il Ais ylnmrhu tten A”

If A s wiangnlar then A7 '

@ All of the above

1 u, v are mthonron.nl v
(o) Moot oll = Tl 0 Il
(W) el el =11 < w2

(c) | <wv>ll=1
(d) nonc
Define < f,6 >=
(.'t) 5
(b) %
(€) 43
()
(7Q One of lhc following s

Jo J (=}

@ Al diagonalizable then A~

celors then

oy

Coenehors

-;JIIIH'I'I‘"I" i

l'l
is i.nangllla-f

is dzagonalzm'ble‘

for cvery f,g} e C[0,1], then ”).5” = Ll
. 24 | 5

is §.d.

LR T
U)ﬁ’fllj,,\f'r?’llil)‘ A ;
(X 1, T oy il

)z LY, i, & 20505 4 By 1>,<J g .5 %, € 5070 > & ,1 ’5 ’

. . ' "‘/ A : ‘/

(5) One of the following s nob a basis for the corresponding space \/; %c,:\' io-
o :

@5%&11}><1‘J >, 172 : e

U o 5 S il A, <4125 >, < 50,0, - ]

?() z,at 2t » $ Voo
2 i
N !

(h) 1
(¢) 2

A s mown invpdkidblemaliix
G Htwk{A)in

(h) Nullity(A) =
() Naulliy( Ay =n-1]
(1) N ':r[l.'f_.'/(.-i) = n?

5

Lhen

5 d

i L

il P |
i :
: :
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C(10) Let A = {

! ‘

I0an 22w wabric A L unly one eigenv llll(‘ A Lht € dimension of Uhe cigensp
corresponding to A is. -

; | |
(a) n. ‘ 3

|

!

: » - |

(d) 0 L | |

t
Jps
(e

(9) Hand x4 nmLu,{ A lms 1,-1,3,5 as ils clgeuvalucs then det(A) =

g Sy
(a) 8 . - U)L \]‘:’33 (5) \ |
(h) 15 ' '

«aﬂ

(d) -8 S , | |

<2

, 0 .
] then the eigenvalues of A0

" By

1

i
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‘ '

100 o -/)\ | !
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(c) . |
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|
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MATH. 234, FINAL EXAM, FIRST SEMESTER

Dr. Ayman-Abuhijleh (Sections 1 and 4)
Dr: Jawad Abublail (Section 5)
Nr, Alacddin Elayyan (sections 2 and 3)
Dr. asan Yousel (Section 6)

Name , ID. Number sScore

QUESTION 1. /s * points) (Write Down True or False)
(1) If A end I: @ -1 x n malrices, then del(AB) = det(A)det(B) ( % )

(2) Jf A and 12 ¢ .1 x n nonsingular mairices, then A + B is a nonsingulor

malriz (
(3) f Aisann . nanatrizand b € R? ;such that AX =b has no solution, then
A issingula. | : : ) .
v(d) If A and I3 eve nx n malrices and A is row equivalent to B, then det(A) =
det(B) (T

: !
(5) It is possible that 22 — = be the characteristic polynomial of e nonsingular
2 x 2 malriz. E

(6) If A is an n X n mairiz end det(A) = 0, then-AX = 0 has infinitely many
solulions T

(7) It is possible to have vy, v3 € RY such that span{vj,ve,v3} = R*({ & ) _
(8) Let V be the veclor space of all 2 x 3 matrices. Then dim(V)i: 5 ( V)
@ If A is a 2 X 2 nonzero singuler mairiz, then Nullity(A = 1( - )

(10) If A and B are n x n mairices and A is row eguivalent to B, then A is
singular if and only if B3 is singular (T ' )

(11) If A is an n x n malriz and a,b are eigenvalues of A, then a + b is an
eigenvalue of A.(———) ; ,

If A is an n X n matriz and a,b are two' distinct eig'_envalus of Aandv e
Nul(A—al) O Nul(A = bl), then v is the zero vector. ( )
(13) If A is a singuler n x n matriz, then 0 is an eigenvalue of A. (——-—T_—)
(14) If T is a lincar {ransformation from R* to R®,- then there is @ matriz A
3 x 4, such that T{v) = Av for cvery v € RY. (—'-’L—) . ’
(15) There is a zin.r.c;.r transformation from R* to R? such that T is one to one
(16) If A is an n x n nmf.r_iifgc,h that det(A) = det(~A), then n must be an
even positive mteger, (——)

1

T ¥
Y
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. MATIL 2M, FINAL EXAM, FIRST SEMESTER 2001-2°7%

s cmas ] A b : -omatrix, then "o
(17) If A, B are n x n nonzero matrices such thot AB % the zel >
both A, B are singular. (__—I'__) : _ \\;‘tely\many solutions,
(18) If A is a nonzero 3x2 matriz such that. Az =0 has mﬁ"'
then Nullity(A) = 2.( ) Vallitg(AL= 2( S )
(19) If A is b x 8 matriz such that Rank(A)-= 3, therii e (_J:;‘_)
(20) There is a malriz, say A, 6 x 9 such that ]'1‘,::mkl(4 = v for some nOnZEND
( Il A is & nonsingular 1; X 1 matrz':c such)that- v
T U yectorv € [®, then Alv==3v. (——) . . 1. sep malrit
Pﬂ If A is an Tx4 matriz and Rank(A) = 4 and Ai "’(i’f_e______
mafriz B, 4 x 2, then B must be the 210 mai”,;i o ot equivalent to B.
- (23) If A, B are nonsingular n-X n motrices, then =" A )
( ) 1 = 34, then det(B) = 3det(4) (__ pB for
(24) Jf A, B are n X n matrices and B = 34, HEY ent to B, then A=
(25) If A: B are n % n matrices and A 5 70U egm;v Y
' some monsingular n x n matriz P. ( ,
2 2 : ol B (_-G——)
(26) {z?+1,2* + =z} is o basis f c
(27) dim({z* +3,7% +1,2° +::}.) =-—(-))2.—(_1} is a subspace of Fs. (—E“)
o=t S _jf’g))_—.:- tz-0}{:()} :s a 9-dimensional subspace of 5 b, W

i {f(ln) i The {1 a2 _1:4}
g — f(—1)) is a subspace of Ps. nil, z5 % J
30) Given § = {/(x) € P5 : f(1) = f(=1)} is @ subspace:
& isz:zcgnsis of S. (—i—) —

for some

QUESTION 2. (30 points, Each = 1.5 potts)(CIRCLE; THE CORRECT
CANSWERJ. . . e e e

(1) Let A and B be 3% 3 malrices such that det(A) = —1 and del{B) = ~2.
Then det(2AB7!) = . ' :
(a) 1 (b)F (c) 46 (d) None
(2) Given S ={A € R™*: Ais adisgonal mairiz) is a subspace of R¥*4. Then
. dim(S) = '

(a) 2 (b3 ‘c) } (d) None

(3) Given § = {f(z) € P : (1) = [(=2) = 0} is a subspace of Py. Then
dim(S) =
(a) (7)(5_‘) 8 (c) 9 (d) None

() A isa5x3 matriz and b € RS such that AX = b has ezactly one solut b
7 Then Nullitg(A) = - | P

(b) al least one (c) 3 (d) None ' W

000
(5) Let A= [1 0 1. Then the eigenvalues of A are
0 1

(a) Jand-7 (b)Y 0, 1, and -1 (c) -1, 2 and 0 ”9

] iy . o | g
& e by

o \
|Olb: I\

Scanned by CamScanner



B (1-4\)“’”'
g v

- ?DEL ok

MATIL 234, FINAL EXAM, FIRST SEMBSTER 20012002
| 120 3
6) /f A is a-4 x 4 matrie and A is similar {o 2.1 4 , then the charae- ‘_
- 001 5 - N
: »_ _ ‘
000 2

-

leristic polynomial ;;j A s A s :
Ul (E=1)%z - 2)* (b) (z + Dz +2)? (¢) (z - )(z-2) (d) None

PRI <2 is an cigenvalue of o 4 x 4 Imain':r: A, then an eigéﬁi:a!uc_e_of 44 is

(a) 1/2 (b) “1/2 (c) -8 (d) 16 3 4‘<”-'ﬁ‘2\ -
(é) Let A = ; —IIJ' I} = [:g __22], and C = B 0? Then a basis Jor

- Span{A, C}is ‘
(b) {4, B,C} (c) {4,B} (d) None

(D) vy v are independent, in /3 ond vy i3 a (nonzere! (lement of R® such
- thaf vy = 20y + —3uy. Then i
@ dim Span{r, w,m) =2 (b) {v1,1} are independest (c) {vs,13)} are
tndependent (d) o, b, and ¢ are correct statements

(10) onE of the the Jollowing is not a vector space b OPJ
() V={f)e Ty : [(0) = 0} V= span{e®, sin, tanzx) (c) V=
all wpper Iriangular 5 % 5 matrices () V = {f(z) € Py, - f(0)=1}

—5| 8 similar to o diagonal matriz D. Then D = (L

L 5-/)
1) Given A = A0 (
(11) ) G,WJQ

T@ 4w 0 % @ [ ) @ o] o L A

-

(12) Given A is' a2 x o matriz and 2, 1 are eigenvalues af A. Then the charac- N e
Leristic polynomial of A=t gs ’ ' - v
2~ (3/2)z+1/2 (b) ' +(1/3)z+1/2 (c) 22-3z+2 (d) 1/(z*~3z+2) ~

Let T 0 R =+ 1% sych that T(xy, 25, 25) = (T1 + 20, 2, +.x3). Given
B={(1,2,1), (0,2,-1), (-1, -2, 3)} is a basis for R® and H — {e1,e2) is
the standard basis Jor R, Then the mairiz representation of T with respect
to I3 and I is :

I 0 - :
y . 3 2 -3 33 2
(a) f _21 -;z] (b) [3 ] I] (c) [1 1 __3J (d) None

‘1@ Given A is @ 4 X m matrir, B is g m X 4 malrir, and C = AR, Suppose
that C' is nonisingular (observe that ¢ is @4 X 43 mblriz). Then A¥A
(n) m<i\b)m=3} (c)m<4 (d)m>4. -

-

25\/@ ’ )”2, M(N)Lz,_a-\daz—%&*"s/).\ ;l\\l+6
(A= = A ENA X
r2.
/)\+%’3<~4
/xa (,

PAw
_\‘«
?
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: 2001-2002
MATIL 234, FINAL EXAM. FINST gEMESTER :

2 00 —2 _ o
(10) Let A= |=4 00 4}. A basis Jor the TO¥ space 0 A

300 —2),(0.0.1,0)}
2.0,0,=2), (~4,0,0,4), 300)} (b){(200 ,

23 E(I, ),0 |§ Eo 1,1,0} )@{(2, i)~ ), (0,3, 0)}
- (16) Let A= ; : (1) 0]; A basis Jor N(A) i

I
a) {(1,0,-1,1 _1y) (b) {(1,0), (0] oy
-GJW '
'\, T\ S )

(17) The solutions for

Lo
. € +1'2+'r3+1,+15-—2 .\ / ,
/q/ 3"1+Ig+ﬂ"3 2?1-“2!'5——3 \ \ \ ’bc
J|+T2+l1+2.‘r,|+";1r,—- @ ‘_) \/A
O

LT ROpU 1

e i) (b) 1@ —1 1+:ra.fca,0 ~2): %5
T2, T34 212, —13) :

ﬂ) [(:r,,'rz, 'E;,Zl 1 - ’}) T-l,.'r‘g,‘l";g

FLr”
k. ° n R}
@W—ﬂ‘z—ﬂ.@@@) 2,3 € R} (d) {($2+.‘T1,

T, 13 €
\ 13 2 ] _
K (18) Let A= |0 0 (¢—3)|- The values of ¢ that make AX =bhasa solulion
4 0 3 10

for every b E R? -
(a) All real numbm ((b) All 1e R D (c) 0 (d) All real

numbers ezcept 0. ) ‘ ‘ !

4@ - :

0 2|. The (1, 3)-entry of Alis

) (19) Given A= |0

0
() -2 (b) 2 d) None
\/,U-) Gven 1y, 12 (1€ independent in R3. T}h:n )
[, 12} then it us possible that {U],Ug,‘l);;} Jorin a basis for "

@)7 If 14 € span
3 (B) Jt is poscible that (0,0,0) £ Span{vy, v2}

(c) If Span {14, 2,15} = I, then v £ Spanfw,

1.'2} (d) @, b, and c are

//GL%
4\ ‘97 » correet slafements
1 DL B
j;” / _M,ﬂ’m : ! oL %

WJ’ % { B DL ; .
£ YOI V- d ‘?M
9, {\v /"{\D "5 /-‘ i L \ _\

,,,()’WL% x% ped ? + B( %) X oy 4,?((‘5
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Birzeit University Vi
Math. & Comp- qcience Dept- |
Math. 234 e, & BB i

Dr. Aymzm Aim- flijlnll

Summer

gSectiont -—-

Final Exam ? ' . ‘
¥ mﬂll\ __ Number: £ e |
Student Nmi_ae:-_&,______ﬁ-_\_a}.t"_"ﬂ [E— ' |

2.

. Let A= é _j- P = l W 2 W | \ \ s
5 i =0
' N

/(u) Find the cigenvalues of A
A iS'Eli'd[.,"(ﬂli\-ii?;i\.‘)l('.. ; A

=i 8 : n -5 i

{b) Explain, why

. w e iy <A = 1
@ Find a diagonal matnx D and a malnx () s.l. Q AQ ‘ D _‘ 4—/}‘2"—'0

(d) Al A

7

: BEH
]%/,e—t-l- Rz — I, given by ‘1"(;;) = ( 0 ) is & ?,.'l‘. Also, given 13, =

ilg .
{(3,2) L(1,6)) is & basis for #2, and 13y = {(2,{),4),(—-fl,l),'_)_.),(ll) "iﬂ]} is n hasis for
22, X q

/(z‘i) IFind the matrix A rc:pr(*.-u:nl.ing 7 jn Lerms of 1y and i3;. :
i T
() Find [2( |, : b ' \ 2
10 /1, / ) : ,
E) : ..
9 and the dimension of 13:'61'('?"[.

(c) Find the Jimension of fange(T)

3. Lel 3= {10,322+ [, 6% 4 22— 1) ‘ A \
O -
M 2%

a) Show thal 3 is a basis for Py :

3

o
¢

£B) Find the (rausilion makrix from £ Lo [, 0t
3

yas Pind the Lransition matrix from {1e,@0) Lo B = )
(d) Write P(x) = el A 1Te 43 asa linear combinalion of the elemoents tn 3.

w4
) 2% , 0 \%,/,é ,
0 KQ i 'D_f;'.-\f %"
o AT e
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.'1

o LAD) A subset S of a vector sp

be written as.a linear combination of the o
[(jf Any element in a linearly dependent set

4. I A ' ,
and B are two matrices such that (4B)' = AtBt, then!

AB = BA.

.(c) B is a square matrix.

(d) Both (2) 4nd (b) are correct.

(a) UNYV is a subspace of W.
(b) .U +V is a subspace of W.

© (b) A 52 square matrix- W

. I both U and V are subspaces of & vector space W, then -

H
.t
H

(c) the union need not be 2 subspace of w. T

e ———®

. . @ all of the above. ;
6. Ope of the foﬂowin g statements is always true:

v '/O/é\ If f, g€ C(_—-ob,oo) such that T'V[f,g](x)

.. ." -and g are linearly dependent.

of the other elements in the set.

_ ‘ all of the above:

7. Tq sta'ut.ement Annxn matriz A 15

ace V' is linearly iudepéndenii. if no el

o

—pforallz € (-—-oo,oo), then f

e i -
L 9-'.-.".‘:1’“"-‘-7'
e

ement 1n S can.
ther elemeht'_s of S.
can be written ‘ag a linear combination

<~ VQ@“Y\

nonsingularis equivalent to

LBQ/AH of the above. .. _. :
18 Which of the following transformations T : B* — R? is not linear?

(a) Reﬂectiénz T(Z) = —Z.

- (b) Contraction: T(£)=eaf,0 <a<
(c) Expansion:T(Z) = az,l < a.

Translation:T(%) = £+ @

/o R? with ||l = |zl + |za], 1]z =
(a) N1Elh < Izl < [[Elle-
(b) [18lh < |Elleo < 111l
(e) lIZlle < [IE1h < [12]ls-

@~ lIZ]]ea < 112112 < M12]}s-

[

1.

/2 + £}, and u:z‘l:\m = max{|z], |z2l},
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Birzeit University %
" Math. Dept. R m
Math 434: Advanc_ed Linear Algebra, i

e LB
“ral Exam .-
3t: «dent Name: First Semester 2012/2013

Number: ‘Section ___

L((il;rove that tile‘eigenvectdrs corresponding to distinct eigenvalues ure linearly in-
< ~dependent .

Prove that the the generalized eigenvectors in a chain are linearly independent

c) Let L:C? — C? be a linear operator defined by L(z,w) = (z + w,z — w). Fm
& basis for C? so that the matrix representation of L with respect .0 this basis is
upper triangular- -

Show that an orthogonal set of vectors is linearly indeﬁendent
ow that a real s etric matrix is-diagonalizable’

e _
2. %Show that any linear operator over a finite dimensional complex space has an
eigenvector - :

Show that any linear operator over a finite dimensional compiex space has an
pper friangular matrix representation

I Define an inner product on R® by < z,y >= zly,z,y € R“._--Let Abeannxn
matrix. Show that ||Az|]* =< z,ATAz >, for every z € R™.~

Let A\, A2 be distinct eigenvalues of A. Let x be an eigenvector of A corresponding '
to M1,y be an eigenvector of Af corresponding to X,. Show that x,y are orthogonal

vectors. A X—N
A' 4 — N
/»3/ Use Gram-Schmidt to find the distance between the point (1,1,1) and the plane
Nzg—y=1 '

) Use Gram-Schmidt to find the formula for the distance between the point (zq,yo)
/}é and the line az + by = ¢

X Use Gram-Schmidt to approximate sinz by & polynomial of degree 1. (use inner
‘/ roduct on P, to be < f,g>= J& fodz

.~ O Find the adjoint of the linear operator L : R® — R? defined by L(r,v,2) =

—yT+z-Y)
E:ith ’iespect to the standard basis of R® and the basis (1,1),(1,2) for R?
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10 If B is sxrmlar to A then

"l'-'

(a) det(B) det(A)
" (b) tx(B) = tr(4): -
 (¢) rank(B) = rank(4).
@ all of the above.

11 Ann x n matnx A will never hav:

(2) At =

e a zero exgenvalue if

T

)

:?;;‘ X
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