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1.  The differential equation
" 4+ 7" +9r' — 2r =sin2t

can be converted to a system of linear differential equations of the form

I) i I, 0
I =A| =1 + 0
I3 I3 sin 24
where A =
[0 1 0 ]
(a) 0 n l (eorrect)
| 2 -9 =
i 0 1]
(b) 1 0 0
2 -9 -7
[ 1 -1 B
(c) 0 0 1
| -9 2 T
[ 2 -9 -7 ]
(d) 0 -1 0
| 0 0 1
[0 1 0
(e) 0 0 -1
2 9 7

& a
] IfA= ( ; _; ) . then Y =

(a) (
142t  —t
o (Y )
1+2t 1-t
e ( 14t -2t )
1+20 2
(d) ( it 1-2 )

2 1-1¢
At 1-2
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2 0 1
3. Let A = 1 0 1 A Y =al 4+ bA + cA? thena + b+ ¢ =
1 4 2
(a) 1 (correct)
(b) 0
1
(c) 2
3
@ 3
(e) -2

4, Let A = ( ; :i ) with et = ( t-: ! 1__tt ) If z is a solution of the [VP

1
' t . = 2
r = Al‘ + 1 ) x(l) - _1
t
where ¢t > 0, then z(e) =
3e
(a) 3e ~ 3 ) (correct)

pora——
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If the solution of the first order linear differential equation

Yy —y=>5e1; y(0) = —2is given hy y =

If the differential equation

is exact, then a =

(a)
(b)
(c)
(d)
(e)

18
16
24
12
10

Ae™ — Be i

3

(2ye™ + x%)dz + (e¥ + z(2 + 6y)e™)dy = 0

12

,then 2A+ B =

(correct)

(correct)
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7. The form of a particular solution of
yv' =2y +y=—3e" +8re” + 10

is

(a) (Ax? + Br®)e™ + k (correct)
(b) (A+ Br)e" +kx

()  (Ar?+ Br)e” + ka?

() (Axr + Br¥)e™ + k

(e) (A + Bx)e® + kx?

: § 1 -2 _ 1 i B iy
8.  The solution of =’ = ( 9 1 )I, z(0) = ( 9 at t = 2 equal:

@ (7)) _—
(b) ( . )e%
(c) ( é )e%
(d) ( 2 )e%
() ( 2 )e—%
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9. The characteristic equation of A is (A + 1)(A = 5)* = 0, where we have two linearly
independent. eigenvectors corresponding to A = 5. The Jordan normal form of A is

( -1 0 0 0
0 5 0 0
(2) 0o 0 5 1 (roreect
\ 0 0 0 5
( -1 0o 0 0 \
0 5 1 0
(b) 0o o0 5 1
\ 0 0 0 5 )
( - | 1 0o 0 \
(© 0 5 1 0
0 0 5 1
\ o 0 0 5 )
[ -1 0 0 0 )
@ 0 5 0 0
0 0 5 0
\ 0 0 0 5 )
[ -1 0 0 0 )
(@) 1 5 0 0
0 0 5 1
\ 0 0o 0 5 )
1 3 2 4
10. The rank of the matrix is ;1 -63 ; g is2ifm=
3 9 6 m
(a) 12 (correct)
(b) 10
(c)
(d)
(e) 4
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11. The three vectors v; = (0,3,0), va = (A,2,1) and vy = (B,1,3) do not form a basis for

R3 if
(a) B=3A r—
(by B=2A4
(c) B=A
(d B=-24
(e) B =5A

-1 -1
2 -1 z can be written as
1 -1 2

—

12. The general solution of X’ =

|
©
R¥:
e
— D
| S—
®
-
+
()
N
r o
o o -
——
8]
w
Q
+
&
p—
0O -
e ——
3]
w
b

(a) (correct)
(b)

(c)

(d -1

() -2
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13. (11 points) Use the method of variation of parameters to find the general solution of

the differential equation

T

1”_2' — .
% vty 241

s
Y- ?-j tY=o.
i‘er OL\U(Q \\aw;j Q'C'Vlc"\wq ;S mz-‘ 20 \ =&

= (m"‘)?‘::,o 2 M=\,

Je = Che v X e (2¢ts)
Assume Yo = Ui) € =« Uutn) K2 (Tok)
< X 2 ted | .
w ('6' XQ-} - e D 2 {a Q;-\)
:’( P V) X - e A
& i“?-\(l ‘..
A
\“\ = % - ~Xe £ 1.)
£ X T smemmes= AT
%2 ) e xXe ¥ ay
X a2 X
) Q
U, = |z —=— Gt
\ X e X‘l \
e Tl <
X'\

- -g__»s__ou = L a(x&) (2ps)
X=4 )

d X :-\,,;‘)( (2-?\:5\

|
W X = S xZa\
= ﬂe’-‘- - \c\(\(-*\\-\-xe. \‘omK

The Yerende Sola s H: C e +C,_;(é - e ‘n(x -\-I)*Ke 'bm’(
(rer)
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1 2

> 1 . Determine whether or not the given matrix A is
5 y

14 (11 points) Let A =

diagonalizable. If it is, find a diagonalizing matrix P and a diagonal matrix [ such that
P'AP = D.

P

¢ yalz0F U-NU-N-le=0

('q_?\‘ﬁ)
2 Mog) -b=0 3y OA-6)(Avi)=0 ¥ A=, -1

Fr =6t Lk K= UhltosbA-ET)K=0 =

- n s - S 2 '
-5 A o) R [-S | 2 -5 g =0
S- - l ) 0 P @)

o
- M2 ; A
5 Kz . K=*,..\ [20ks)
)\:6 La"ﬂ -
- o % 4 +IK =0 =
For ?\_,\ . K= L‘{i“—"o s-L (; joy =g =
T 2 [
@) , f \
'_b K\ ‘.:"'KL . \< = = \-fl"’c
S S lo Aser 7

Sng dfd%(ﬂ)""p- omo‘ it has Ywo \_.{(\mr-\j
indegerdend. egenvecics =5 A is dogonligable 1y

(6 O

o=[: %) G
c2 (1?,‘5\

PP —
P=1s

L.
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| 2 -1
15. (11 points) Find the general solution of X’ = AX wh(-n-A:( 0 1 0 )
0 0 1
D W S
3
o V-A O | =0 = (l—?\}zo——‘??\z\,l,
K .
bk K= { ‘-\ s.k (A«-"L)K“:u =
Kj\‘l
= . - O" - { O
(@] O oo = 2Ky =N 9 "] . yeoe
o o ol (qpE) ekl
= P
Ke ;k,io | ”in
QK';,_( ‘;.,O“-a J
) ! ‘L Om“ t
><\""' [0X€’. ’ Km‘[é_}ﬂ ‘(\5{‘\;\
( gk)

o g\ml 5(3 WL, 3\@ ‘\f{\m‘(ﬂjg(q xfec\-ars Vi N s»k
(A-L)azo and @ATR=V.

2 o o
= g % 'c)\ V, = O .::,[g oo}\]l:o
o 0 o \:5\ o °°\ o . )
(»° o A - = o}..
Uﬂ__\ll:[t\; .2 = \'g ;J :}\‘?} XO (1PL
L E'.
)@:(\AU\&)'@ = [ } (zqhs\
et

(\RY)
Re 3<,M,~,L Sa\u\'{an \S =G X\"'C’-Kz*'CJ ’<3
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