(s)
¢ @isanvectal
A { g “I 5°

Given that A = 1 is a defective eigenvalue of the matrix [ ? B (1) ], which of the fol-

lowing is the solution of the initial value problem:
2 -1 4
D [ : O}X x(0) = [2]?

Ax(t)—Zet-l—%-et ¢ L + 2 >, D

‘ - 1| 1 0 (A-XI‘ v $or true eienveriar

[ '\ -1 o ]
\ <t o

[ 1 ]} Y it -t o l

2 o o o

\ tue eigenverne 9: [ |

!
MISEIAL 0ne < defect oOne




need \?‘: lod \;::[:]

find 72 sk thet (AN =V,

l! T free v
s tev y |
So. V, = [ l s [ ]'l'lr[ l
r o '



Consider the autonomous differential equation

Which one of the following statements is TRUE? 3

A. z =3 and z = —3 are stable critical points.

B. z = 3 and r = —3 are semistable critical points.

C. One of r = —1, x = 3 is a semistable critical point.

D. = = —1 is an unstable critical point.

@ z = —3 is an unstable critical point and z = —1 is a stable criticdl point.

critical pts: %:_:‘ =0 (-9 e+t )0
So, ®2 -3 ~1 3
Xz=3 ! wundable
xl e = - + Azl Feable

€ ¥z 3 1 uattcbla

¥s-3 Lz -y =3



19. Which of the following statement(s) is/are TRUE?

(I) The vector v = [ i ] is an eigenvector for A = [

N
N e
e
e
-

(II) The origin is a saddle point for the linear system x'= [

(III) Given that the general solution to the linear system X' = [

x(t) = Cye* [—i } + Cye® [ ? ] ;

the origin is a nodal source.

1. Cindd Cigenvectacs of [ _;, }‘_]
A. Only (II)

OF fee if AV AV  (onttoat tieas v)
B. Only (I) and (III)

ik [-'3 -37 [:\ [ 9\ [ 1

Only (IT) and (IT1
© oOnly (an) and (11 hosu['].smﬂ

E. All are TRUE
G~ e, senverto



L i"--[’; ‘;]2

%
avigin feddla pt L eigenveluwes of [ t Ll ort reel ool

ot appasita sigas

\Z-)\ \ \:o (‘c-)\)"-lﬁ =0
s e Lz-)\)‘::lb AT H or A=Y

)\%‘)‘. or A=6b
-l-C,'JQt[z.]

origin i3 nodal souru if eigenvalves of [g" i] ere. pPositive

P A
w 2':'[8— ll? ?c-r)ac.e'&[-"
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Suppose A is a 4 x 7 matrix whose reduced row echelon form is

E—— S S
E]oxl_ej—l 10
0 00fl} 2-30
mef(A) =16 000 o0 o[
0000 0 00

Which of the following statements are true?

F (D rank(4)=4. = Count pivets (3) F

- (II) The dimension of the Column Space of A must be 4. ~» P;“..’ lumns 1A ron echelea

T & ot N e vectars covretpond ta IW3 tadg coluans
T (II1) The dimension of the Suh_u'__z:_rg: Space for Ax = 0 must be 4. ™~ ‘ﬁsl.\‘.‘ &l L
- . ol T .
T (IV) A basis for the Row Space of A is "l spaca imention = # of free venabtes
"~ ARed
1
{[1o10 ~110], 00012 -30], [0000001]}. = # of non pivet cals
A. Only (IV) is true I -
P:wm{ WS ia '-‘-(ﬂ Lols) -(:H P;"ts)

B. Only (II) and (III) are true Gl
viad § ravt echelen
C. Only (II), (III) and (IV) are true
@ Only (III) and (IV) are true

E. All four statements are true



Let x(t) satisfy the initial value problem

2+ 42" + 55 =0,
z(0) = 1, 1:’(0) = -2,

Then z(2x), that is 2(t) evaluated at { = 27. is equal to

rledraszo
Le—a—ry=7

rs -4t Jib~ re -
2

"

-

)

b

= =2

~

Fr RRIE G Cased) * CLe siack)

Xto) = l:’. C‘

x'tt)-'. -C, e"{g;,\u-\ -2 C, e"“' 748D
, + Cle""’uuﬂ -Ltle“* Sia tt)
K(Q‘?: 'l - -lcl <+ Cl

=L = =14

L Cl -0
7 Letr= ¥ eosety

eaw)= e "¢



3. Find the explicit solution of the initial value problem

A. %(6 +In(1 + 22))

6
@ 2 —3In(1 + z2)

6
2+ 3In(1 + z2)

D. %(6 _ 31In(1 + 22))

E. %(9 _ 2In(1 + 22))

) Ty £
Sepa(c.ble"

A FONES

yr 3 L2\

|

= olyz| 22— ax
i L Ix‘-l-t

d - 3'0\(1(!*-‘)
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a2 a2
The value of the expression 611411 + 612412 + a9 Az + aseAss then is equal to

A. 0

9. Let A;; be the cofactor of the element a;; in the matrix A = i am] with det(A) = 5.

B. §
C. 10
D. 15
E.

undetermined by the information given above

Cafbctar 04 element 5 tha datermineat of tha metwr efiar

¢~otﬂn: out the nw &d Column the elemunt 3 o andl
Wi correed rlsﬂ

¥
e.q w 21 Gfectac of 6 i -\ A 9]
g 4
- %
lw-c. A [Q-. a-;l Ay 13 Cofectar o @&, A, : &y,
a;‘ G;L Al‘, S - a“

All =&y, A‘;; S @&,
Qi A G Ay £ 0y, Ay, G, A, = 6, Qi - O Gy



. a
d"{ [ L1 0 1 -...-S' =, a.‘ G.\‘_ — a“a.l
G Gy

o G,, Ay 6o Ay ¢ Gy Ay ¥l = S+ 530



