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1. If y = y(=) is the solution of the initial-value problem

2\ 3
ry = 3y + ' cosz, y(27) = 0, then (;) Y (5) =

2. Let F(z,y) = e be the solution of the initial-value problem

(cosz + Iny) dx + (E + ey> dy =0
y .
y(0) =1
Then F(0,2) equals to
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3. By using Cramer’s Rule to solve the system

5I1+4$2—2I3=4
2$1+ +3$3:2
21’1—$2—|—$3:1

then x3 =

N NG00 | =S
w

4. Which of the following sets s = {(x1, x9, x3)} forms a subspace of R3?

(a) All vectors such that (z1)? + (22)*> =0
(b) All vectors such that xo =1

(¢) All vectors such that |x1| + |z3] =1
(d) All vectors such that x; + 29 + 23 =1
)

(e) All vectors such that z1z9 = 3
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5. Let the solution space of the system

—41’2—3(133—7334:0
201 —r9ot+ 23+ 724 =0
1+ 229+ 3x3+ 11y =0

have the following vectors v = (—=1,—1,1,0) and v = (a,b,0,1) as basis for the
solution space. Then b —a =

6. The general solution of the differential equation

///

+3y" —4y=0isy =

a) c1€” + coe 2" 4 cyre

(
(b) cre™® + coe® + cywe®®
(

(c
d

(e) cre™® + coe™** + c3we

cie’ 4+ coe” " 4 cgre™”

)
)
) cie’ + coe”
)
) —2z
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7. If y, is a particular solution of the differential equation y”+4y = 323, with y,(0) = 0
then y,(—1) =

(o)
) 5
(© =
@ &

8. If y, = cosxIn|cscx 4 cot x| + ugsinz, is a particular solution of the differential
equation 3’ +y = csc® x, then uy(z) =
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10 —8].

9. A basis for R? which consists of eigenvectors of the matrix A = { 6 —4 |

G
— A /=
W =~ HHIIOJH& qxoolwqx
l\DOJI Ml\Dllr—\wl r—\r—tl e
N~ Y~ Y~ Y~ ——

10. Suppose that a2 x 2 matrix A has the eigenvalues A\ = 2 and Ay = 1 and their

corresponding eigenvectors v; = [ ) ] and vy = [ }, respectively.

2

If A% = [i i],thenx+y+z+w:

(a) =7
(b) —6
(c) —8
(d) =5
(e) =9
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-2 1
0 1|.IfA'=0aA?2+bA+cl,then 12(a+b+c) =
-2 3

11. Given that A =

DO DN >

(a) 10
(b

(c
(d
(e

12. The differential equation z®* + 62" — 32’ + 2 = cos 3t can be transferred into a
system of linear first-order differential equations of the form

1
9
11
8
1

—" — —r 0

2

/

I 1 0
) o 0
=A +
T3 3 0
T4 Ty cos 3t
where A =
0 1 0 0
0O 0 1 O
@10 0 0 1
| -1 3 -6 0
[0 1 00
0010
(b) 0001
|1 360
0 1 0 0]
O 0 1 0
@1 0 o 01
-1 =3 —6 0 |
1 0 0 0]
O 1 0 0
(d) O 0 1 0
0
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2 2 2
13. X =c; | 2 |el+cy| 0 |e¥4ec3| —2 | e is the solution of the initial value
1 —1 1
3 —2 0 0
problem X' = | —1 3 -2 | X, X(0)= | 2 |, then ¢} +c%=
0o -1 3 6

14. The solution of X’ = {;l _43 ] X, X(0) = ( ; ) at t = m is equal to
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15. If the general solution of X’ = ] e then

a+b+ A=

1 -3

16. The general solution of X' = [ 5 7

]XisX:

(a) ¢ _33 et + ¢ _32: L ] et
(b) ¢ _33 et + ¢y 3th; 2 ] elt
(c) ¢ _33 et + ¢ _22: L et
(d) ¢ _33 et + ¢ _3;: L et
(e) ¢ _33 _ et + ¢y _ 3t342 L ] elt
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17. The characteristic equation of a matrix A is (A —1)(A+2)? = 0, where we have only
two linearly independent eigenvectors corresponding to A = —2. The Jordan normal
form of A is

1 0 0 O
0 -2 0 0
A
|0 0 0 =2
1 0 0 0
0 -2 1 0
(b) 0 0 -2 1
|0 0 0 =2
(1 1 0 0 ]
0 -2 0 0
© 1o 0 —2 o
0 0 0 =2
(1 0 0 0 ]
0 -2 0 0
(d) 0 0 -2 0
0 0 0 =2
[ —2 0 0 0]
0 -2 0 0
© 10 0 —20
| 0 0 0 1]
: : ) 2 -1 :
18. A possible fundamental matrix for the system X' = | = 1 9 X is O(t) =

~~
(@)
N—
I LI | LI | LI | LI | 1
O = ENN =N
I
~
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2 3 4 e f(t) h(t)
19.Let A= {0 2 6 |.Ifett=| 0 € 6te? |, then f(1)+h(1) =
00 2 0 0 e

(Hint: Consider A = D + B, where B is a nilpotent matrix)

20. Let F(t) = [2

) ] and et = [ L2t =4t ] . A particular solution for the system

t 1—-2¢

szX+n@mmXN»=<0

0 ) will satisfy X, (1) =

~—~

@]

SN——
1 LI | LI | 1 1 LI | 1
W — W DN QO N — el \ V)




