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King Fahd University of Petroleum & Minerals
Department of Mathematics & Stzrtistics

The Third ter of 2Ot7-2O18 ( 173)

Minutes

Name:

Section/ Inst ructor:

Math 302 Major Exam I

Nlobrlcs ar.rd calculators arc not allorvcd in this exarn.

Writc neatly and cligiLl.y. You inay lose poiuts [ot. messl' rvork.

Shou'all tour rrork. \o porrrts lbr arrsll'ers l'jtlrout justi{icatiorr.

Questiou f \'larks \Iaxirrrrnrr N,Iarks

1 25

2 10

3 06

4 20

5 20

6 19

Total 100
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Q:l (5 + 8+E+.1 : 25 points) (a) Dctermine u'hether 1j - {< a,b.r.s >. aDc : s s111i

o, b, r:,.s € 1? ) is a subspace of R{ ?

!*Lt Nol-.,.e *hJ o.a,o =o + oeE
Le-! t = (\, 1, l,\> €E o"'J

o
$=a\,2,2,(,>CE A

t "i = <7,,\-,L1> 4r

^4,
e )4'c,'o| ^ 2'bAF*' -I R'' @

(b) ShowthatE- {< r,y.r. ir,>: r+2y+z: ir., arrd z. y. z. tt, € R } is a subspacc of _Ra.

Q) E A rone-rnhb .),rnce \i.e- veJcr {o.,o,c-ra) i in the -t"t O
u,) Lef t = lxrrgrrZ,rto,) ,, i : (r9,Ysr}lrsr) ua io E O

'-Then r., t eBr .1- Z, : tD, o,-J :cr + aU+Zp= tr)P -''

Lle flcr*a
u +i = {ar111 2I}'+f,31-'z1+z1'tr'r+wr) 

(D

o.d (x1 +>.1) 1 e tBr+$) t (z'tLa)
s Lar +331'tzr)+()tP+aEa+*a) O
= LJ1+\03(EE U

? + T n ",l*o io F- 
. !-. ,, +.:r, .t5i.tz,r&b,)

(:) ?"n"i I - fiJ";^ {o, = (tir'tr'tz''tt'

h\<- +,c,rp- &rr + LaBr + tz, =_\?," ?')1+Zr) 

6l
€ lld ; .^-Lx"'n?'.* \-/

z 7.+ *7

)

^ ' .L^.o o! R',
Hcr,,cg E )4 c\ >,.b/:P* - J
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(c) Find a lrasis and rlinrensiorr of. E : {Q, y, z,u) : r + 2y + z - u, and r, u. z, u a R } .

Le,\ -d = 1\tulzr(s>eE
Sr,ice 1+ aB + Z = t-$, u)< -?.o\^L

eljz > O
or?) 4 l asorz.z>

o)2>+V zlororl,,l>O

c,\-t)],nt-'"='

*.o-r -r.nh. 3, @

c. b--''", fl.' l--, O

Il = { a, B., zr d ) -- 1 a-, lrz r)<+

= 1!.,o.,o-'r) + (t>'!-'

= j- l--l-,e,ori) * 3 1a-,1,

B - |-a , oro,l), 1url,6-,9> ) 10'

/l o o \ \
S,nca -.,o'Fn'X (. I o? 

I
\.: o \ | )

+ SeF B )4 g"I' .Th\.b D i

(d) Detcrminc n'hcther the Yectorsu1 -<2,4,6,8), u2:q 1.1,1.1>, us -< 8.6,4.2 >
are lilearly indcpcndent. Givc re'a-son for 1'our ansu,er.Y=fi:::)-=:fiI t;)

\o €. +2 / \B G 47)

kT, (' I :',, ) yy(,,;;;)Ra-ERr I o J
\" -7 -+-c' / \" o " oJ

Siice '-o.nt{ ( A): I buF tHr- nurnhv o[ ve'los 'ta

-rgq- ff*n %z* t, )-^"-Jd Jef'"#"r"f 
€)

&;r- =Z

3)



Q:2 (10 poirits) Solr,c thc follorving notrhomogeueous syslem using Gaussian Elimination
method: 

,:rr:::rrl::: 
=:,

(A".8) = f e -5 ri'i;"r'".'^ lt 3 -a,-'t \\ ) (+ ris \ lsn,[o;3ls 10\r 3-ri-, j!- V-5;', G)u
/t 1 _21_=t \ _Bt /r V _,

iii? (" -" \', I -i" (u - i "l )6,':----' \o -t , 
", 

z3 J -? 
[" ; _; : _; )-

:_y(J i _? i_l ) o
\o o €''a/

+ :-r + 3x, - ?x3 -- -'7 6)-ra-I3 - -? \
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(b) If rank (,1) - 8, then how rnany pararneters ( frec variables after performing Gaussian
Eliminatron) does the solution ol thc systeur AX :0 have?

,r-ng

@
1@)

+ Sga).ro *..-s, i"Eil* -:) )'ol"h"cnS -

Q:3 (01 + 02 - 06 points) Let A be a nol-zero 11 x 13 rnatrix .

(a) If rank(AlB) : 9, then for rvhat value(s) of rank A is the sr.stem AX : A, 6 7 O

inconsistent'i consistcnt?

-The- gr6*l-.m 

^ 
rnc.u-kn} J+ 'r'nh- (A) ( 9

--l-hc .x9|" )' c.,'"-k+ { 
'ronL[n)= lant'(AlB)=

rr = l]-, -rtn)= B

So\ "{no., .\ +.c- ,,rpxv, &+ rr-'Y : \3-B : S [n-"'''.+6tt'
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x 7'B =

3l)
5 cl

Q:4 (16 poluts) (a) Use Gauss-,Jorclan elimination rncthod to firr(l rnalrix,4 ,t 
^ 

, : (a:
r^r<- c"r.,\rr,$ e c -n, jr = A.

a^: r) = (_; ; ; i: ; 
.,") 

"r_- ( : . I : :
\-s 56to c tl 

\_, 5 6; o

or*rl,(: : t l+ o "\ Rr (t "ilt
R;;ii, I o 3 s I r t o I 5 ,/ o , i,'- \o s V't? ot)F \" ,,j,i

Rr-Re /t " *li : 
o\

---, 10 t zrt 5 ") @
\. o i i -'0.]l
\

3cR3 ( | o tl t- ." 
o\i:',[" ; f l.,. i :r)l9t\o a 1:s -ro

R,-5Rl /t i: o r,-Z 5 -7 \ ,-..\

--, f. ( oi-S I'i -\o) @Rr-tR: \^ o r lry -\o L/-\"

; "")c
" tl
o

l_
3

o

(

o

o
@

i z)(i)

(b) (04 pornts) Solve thc system AX: B, whcre A is the matrix found in (a),

* -( l, ) ,,,n ,: f J\
\ ,": / \,/

(1
/+
(q

o
-L5t



N'IATH 302 IiXA\{ I (Ierm 173) Irage 6 of 8

Q:5 (10 + 10:20 points) (a) Find vah:es ol o I0 and b l0 so that the rronsingular matnx

, ( ,) ',,, ) is orr hoBonar
\ " ,/

iAl , l--o'b *o + A .ra\6ft)'jir0u["r.-moJ"n'x'

\nle- tr.nou, *hJ A AT -- Y ,,-r\

({;)(j f) = (::) te
/*r"a E)= (:;)
( a*) r- 

^r',? 
/ \ "

\ =;*ol'=it ; ^--+ +' b=tP
)\ a*u? =l
(* .*r]1" 1nl,* c^ o^-'J b r*\* fl^*'' '!@rlt $5n'

-The-:ef-oe) (., C=9 @a,,---* c;{ v=1 * \-/
b, g

/ t r .r\
thlt.er { I I -8 ,l

\-+ -r a)
Ttre matrrx,4 lias )1 : lz : -9 and ). : 9 as ciger^'alucs. For )1, u.c har.e 2 corrcsponding

eigenvcctors

n,: (0,).",, ,r,:( l) ,,,oror\:,r,,.rrare n, =( f )\,/ \,, / \ t)
(i) ls {1{1,1{r.I{3} arr orthogonal set '1 If not. fi,d a. orthogonal set of eige^.ectors.

(ii) Find an orthonormal sct of eigcnvr:ctors.

/ I q\

('1,'lHint: Eigenvectors corresponding to )1 have the form

o
qeL

(b)

'=O

=O

k| Ka f
Kf \<3

kf ,.:



e7of8

a\!r< Kl a/rJ

.Lh.lJ c-Y\

(9

.I \/>\
" (- r-1

Page

beEo

n)
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Cont.

@ I Kr , l(a, K3 J )4 no} arn or$..,.6o^J ,b *,F

l<i o.'Ye- ncl -rth"nz'.ol

\nre wi-u --{J..- il. tJ q .l+''t+

e-i'6-env<t'!c^/ buF i crthoScrnJ F Kr

NG(n /+-+ \(o ri) = ol.i, )\
- 'z+B 50 ) l-'-P

-rh.*F-*K; = (''i ) ? (a)[r' I

( I \ ) Nc,v"nno[r ] i\] +h <- 'ff"*i -

("r\ 
r 

(L) (j3.
\; )' \"- )' \i-r' )

\\ rl'\\ =7, \\r<g)) =J'16=a'fa
|l t<,1\ = b,
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ts) (a) ls (Justify your

@

?-,-)] -- o

\ =6
@

(A-a)= ozre
. \_--l

"6on-Li3^ble'

) 
drasorralizabte ? (.

\ =e
I

e-. o] + t [tr 
";

?+lX)-rj+

l c) + +) t

) = o.r -+)
nr.I 2 A -ro &'*'

*1"0"*{ :'ff"*IG G \\-a r- Ir F; f;/
-"-6\/'')
le /\.'o/
o\+) 0

2t
-1 0

-2 1

I

o

-t-z\
I. t t-
L

f+r:

+
Ai,gl'n

1

6

i

)

e_

('

L
t-^
-1

^]

I-i
c

=6

6.rC

-t'

)

x
=(

=

A

\

r?
j

.I
r1)

ex

?)+

.i
rx)
-11

ue)

=

,r
L

ti
?

X

porri

t
t,
?

<-i

(;

<-

19

I

.I,

-\

\

+12-

+
X

)

e

f

t

r?.

t
Ax

(7

I
)

)

=)

'-e-

:6 (7

su'er).

A.

+
)

a
:,

nCe

Q'6

ans\

It

:

> inS

t'
t-

C

)

I

,r? +

x  -
,*+
3+\

ffrvJ

/'r,.r\
tl-,)Lt,t J-l: - i

\ 2 r) /
(i) lixplain u,hi, ,{ i. orthogorrally d iagoualizablc.
(ii) Frnd an ortogoniil nlatrix P tliat diagonalizes A and find the diagonal matrix D - pI'Ap

X(r-a)-4=o
ll-al-4.= o

( I - 4')CA+t):1
5= 47-) (u

.-\

=+

-)

L) S,ica n i )'6tn-eJ'n-c ro)"vt:c'
q1) \n->r) ; t3-x 2l-o

1)- -)\-

=o)l<2 o.v<

r'r.r)-iy P =

\(, = (-'")

\(p= (1 )

/)-
= /rs

\g-\i-5

c /'-l
\o

l=or \rT -7 i

For)X=4?

\(, o.^n-J

C'o\l-.'.6a"J

\\r

)

(kI

D

G
I
v5

d.rtS

(

t -J-
/13
[- r\J5

D = grnP


