Zill Differential Equations 9e Chapter 8 Form A

10.

11.

12.

. The vector functions X; = <

. Write the system in matrix form:

dz
g =4x — 3y
i T+ 2y.
. Write the system in matrix form:
;cll_z =2r+4y—z
g = —dzx + 2y + 62
P + 2y + 32

. Write the system without matrices:

A
X_<2 , | X

- Verify that X = < i ) e is a solution of X' = ( 22 ) X.

13

1

1 ) e 2t and Xy = < g ) et are solutions of the

system X' = é g X. Are they linearly independent on (—oo,00)? Explain.
. . . . 5 —1 .
. What is the characteristic equation for the matrix ( 9 9 )? What are the eigen-

values?

Solve the system X' = < g _; ) X.

, (5 -1 2
. Solve the system X' = < 9 9 X+ R

. . . : 4
. What is the characteristic equation for the matrix (

0 _; )? What are the eigen-

values?

Solve the system X' = < 3 _; ) X.

-1

. . . . -3
What is the characteristic equation for the matrix ( 1 5

) ? What are the eigen-

values?

Solve the system X' = < _? :é ) X.



Zill Differential Equations 9e¢ Chapter 8 Form A

13.

14.

15.

16.

17.

18.

19.

20.

Solve the system X' = ( _:1)’ :é >X+ ( i )

3 2 4
What is the characteristic equation for the matrix [ 2 0 2 [|? What are the eigen-
4 2 3
values?
3 2 4
Solve the system X' =| 2 0 2 |X.
4 2 3
. . . . 3 -2 .
What is the characteristic equation for the matrix 1 5 ? What are the eigen-

values?

1 )
Solve the system X' = 3 2 X + E.
1 5 1
2

2 1
What is the characteristic equation for the matrix 3 0 6 |? What are the
0 -3

Solve the system X' = ( 3 2 )X

W

eigenvalues?

Solve the system X' =

=W N



ANSWER KEY
Zill Differential Equations 9e Chapter 8 Form A

, (4 -3
1.X_<1 P

2 4 -1
2. X'=| -5 2 6 | X
1 2 3
dx
3. — =bz —
5.
Yy
= =2 2
7 T+ 2y

4, X’:(i)e“, (f §>X:<j>e4t:X'.

5. Yes, because their Wronskian is 8¢t # 0

6. A2 — 7T\ + 12 = 0, eigenvalues are 3, 4

7. X:q(})e‘lt—i—@(;)e?’t
8. X:c1<i>e4t+62<;>e3t—l—<((_12__2?%2)

9. A2 — 6\ + 8 = 0, eigenvalues are 2, 4

10. X:q(;)e%—i-@((l))e‘“

11. A2 + 8\ + 16 = 0, eigenvalues are -4, -4

12.X:cl<i> (1)7&6‘“—1—(5)6“]
13. X:q(})e_‘“—k@ <1>te_4t+<é>e_4t]+<gﬁg>

14. —A3 4+ 6A2 + 15\ 4+ 8 = 0, eigenvalues are -1, -1, 8

e 4 ey

0
15. X B+ ¢y e t+ ey 2 |et
-1
16. A2 — 8\ + 17 = 0, eigenvalues are 4 £ i
_ -1 1 . At 1 -1
17. X =¢ < 1>cost <0>s1nt e” +co <O>cost+< 1

—_ =

et 4 ¢y

18. X =¢ l( _i )cost—(é)sint

(—85¢ — 57)/289
(17t — 43) /289

(1)

e+
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19. =23 — A2+ X\ — 15 = 0, eigenvalues are —3, 1 £+ 2;

0 -2 1
20. X=¢ 2 | e 3 4 coet 0 |[cos(2t)— | —3 |sin(2t)| +
-1 2 0
—1 —2
csel —3 |cost+ 0

0 2
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10.

11.

12.

13.

. What is the characteristic equation for the matrix (

. Write the system in matrix form:

%2533—23/
fl—?:—x—FSy.

. Write the system in matrix form:

9t — 51 + 3y — 2
G = 2x—4y+8z
dz — 92 + 2y — 5z

. Write the system without matrices:

, (1 5
X_<2_3>X.

1 3

. Verify that X = < _? ) e! is a solution of X' = < 22 ) X.

. The vector functions X; = < ; ) et and Xy = < _i ) te! are solutions of the system

2 1

r_
X = -1 0

X. Are they linearly independent on (—oo,00)? Explain.

. . . . —4
What is the characteristic equation for the matrix ( o

9 _1 )? What are the eigen-

values?

Solve the system X' = < 2 :le ) X.

—4 1

? ioen-
3 _9 ) ! What are the eigen

values?

. Solve the system X’ = < -4l ) X.

3 -2

What is the characteristic equation for the matrix ( i1’> _1 )? What are the eigen-
values?
, 3 -1
Solve the system X' = 1 1 X.
1 -2 2
What is the characteristic equation for the matrix | —2 1 —2 |? What are the
2 -2 1
eigenvalues?
1 -2 2
Solve the system X' =| -2 1 -2 |X.

2 =2 1
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2 =2
14. What is the characteristic equation for the matrix ( 1 4

)? What are the eigen-

values?

1 4

16. Solve the system X' = < % _Z >X+ < 1t )

15. Solve the system X' = < 2 2 )X

2 4 4
17. What is the characteristic equation for the matrix | —1 —2 0 |7 What are the
-1 0 -2
eigenvalues?
2 4 4
18. Solve the system X' =| -1 -2 0 |X.
-1 0 =2
0 00
19. Let A= 1 0 0 |. Compute e,
30
0 00
20. Let A=| 1 0 0 |[. Solve the system X' = AX.




ANSWER KEY
Zill Differential Equations 9e Chapter 8 Form B

, (5 =2
1.X_<_1 5 | X

5 3 -1
2.X'=]1 -2 -4 8 |X
2 2 =5
3. % =g+ 5y
%:233—3y.

(e ()e-x

5. Yes, their Wronskian is —16te?® # 0 (except at t = 0)

6. A2 — 4\ + 3 = 0, the eigenvalues are 1, 3

7. X:q(i)et—i—@(%)e?’t

8. A2 46+ 5 =0, the eigenvalues are -1, -5

9. X261<§>6_t+02<_1>6_5t

10. A2 —4)\ + 4 = 0, the eigenvalues are 2, 2

11. X261<1>62t+62 <i>t€2t+<é>€2t‘|

1
12. =A3 4+ 3X2 + 9\ + 5 = 0, the eigenvalues are -1, -1, 5

1 0 1
13. X=c1| 1 |et4+e| 1 |et+es| —1 |e
0 1 1

14. A2 — 6+ 10 = 0, the eigenvalues are 3 £

15. X = ¢je3t [( _1 )cost— ( (1) )sint + coet [( )cost—i— ( B
16. X = cje3t [( _1 )cost— < (1) )sint + coet l( (1) )cost—i— < -

( (=20t — 17) /50 )
17. —=A3 —2)\% — 4\ — 8 = 0, the eigenvalues are —2, +2i

S =
—_ =

—_ =

(5t — 7)/50

o
) sint

_|_
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-2 -2 —2 —2
18. X =¢ 1 | cos(2t) — 0 | sin(2t)|+co 0 | cos(2t) + 1 |sin(2t) |+
1 0 0 1
0
c3 1 |e
—1
1 0 0
19. At = t 10
2t +3t2/2 3t 1

20. X = eMC, where e?' was calculated in the previous problem, and C is a three
dimensional column vector



Zill Differential Equations 9e Chapter 8 Form C

1. The Wronskian of the vector functions X1 = ( 1 ) e 2 and Xy = < 3 ) e is
Select the correct answer.

(a) 8ett
(b) 2e*
(c) —8ett
(d) —2e*
(e) 15et

2. The Wronskian of the vector functions X; = 1 |e, Xy = 3 | e? and X5 =

-1

3. If Xy, X5, and X3 are solutions of the third order system X' = AX and X, is a
particular solution of X’ = AX + f(t), then the general solution of X' = AX + f(t) is

Select the correct answer.

(a)
(b) e1Xi + 22X + c3X3 + X,
(c) aXi+cXo+c3X3+ X,
d) X1 +Xo+X3+X,

(e) X1+ Xo+ X3+ aX,

4. The characteristic equation of A = ( ; :Z ) is

Select the correct answer.

(a) X2 +3XA—-2=0
(b) M2 +51+2=0
(c) 2 =5X1+2=0
(d) 2 +3X2+2=0
() A2 —=3X+2=0



Zill Differential Equations 9e¢ Chapter 8 Form C

5. The solution of the system X' = < ; :Z ) X is

Select the correct answer.

(e) none of the above

6. The characteristic equation of A = ( ? ? ) is

Select the correct answer.

(a) M2+3Xx—-4=0
(b) N2 +3X+4=0
(c) A2 =3\ =

(d) N2 +3X=0

() N2 =3\ —4=

7. The eigenvalues of A = < ? ? ) are

Select the correct answer.
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8. The solution of the system X' = ( ? % ) X is

Select the correct answer.

(a) X—cl<_1>+62<i>e3t
(b) X—cl<_1>+62<%>e3t
() X:q(_i)—i-cQ(;)e_?’t
(d) X:q(_i)—i-cQ(;)e?’t

(e) none of the above

9. The characteristic equation of A = ( -3 -1 ) is

Select the correct answer.

(a) N2 4+4\—4=0
(b) N2 +4X+4=0
(c) A2 -2\ =

(d) A2 =2Xx=0
() A2 =2\ —4=

10. The solution of the system X' = ( -3 -l ) X is

Select the correct answer.

(a) X=¢ ( _1 >62t+02

(e) none of the above
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30 O
11. The characteristic equation for the matrix A= 0 1 —1 | is
0 1

Select the correct answer.

A3 —TA2 —16A+12=0

(a) —

(b) =X +7AN2+ 14X +6=0
() =M +7TAN2—14A+6=0
(d) =A3+7A2+161+12=0
(e) =A3+7A2—16A+12=0

12. The eigenvalues of the matrix A of the previous problem are

Select the correct answer.

(a) =2, -2, 3
(b) 2,2,3

(c) 1£4,3
(d) —1+4,3
(e) 1++/3i,3

13. Let A be the matrix of the previous two problems. The solution of X' = AX is

Select the correct answer.

1 0 0 0
(@) e | 0 |eX+e 1 | e +c3 1 | te?+ ] 1 |e*
0 — -1 0
1 0 [ 0 0
M)ecr| 0 e +e 1 |e 2 4¢3 1 |te 24| -1 |e 2
0 -1 i -1 0
1 [ 0 0
(c)er| 0 | e +co 1 |e 2?43 1 |te 24| =1 | e
0 — i -1 0
1 0 [ 0 0
(d) ey | 0 |e ¥ +e 1 | e¥ +c3 1 |te?t+ | —1 e
0 -1 —1 0
1 0
() cr| 0 | e +co 1 | e +c3 1| te?+ | —1 |e*
0 — -1 0
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14. The characteristic equation of A = ( ; _Z ) is

Select the correct answer.

(a) *—=4x=0
(b) M2 +4X=0
(c) /\2—1-4)\ 8=0
(d) *—=4Xx+8=0
(e) A -8=0

15. The eigenvalues of A = < ; _g ) are

Select the correct answer.

16. The solution of the system X' = < ; _g ) X is

Select the correct answer.

(a) X = cqe? [( " )cos(Qt) _ ( (1) )sin(Qt)

coe?t [( é ) cos(2t) + < (1) )sin(Qt)]

(b) X =cre | V) cos(2t) - (1) sin(2¢)

coe™ 2t l( (1) ) cos(2t) + < (1) ) sin(2t)
+ et [( (1) )cost—i— <

(c) X =cre? [(?)cost—i—(é)sint (1)
(d) X =cre 2 [( (1) )cost— < (1) )sint + cge™ 2 [( é )cost+ <

(e) none of the above

o
)
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17. A particular solution of X' = < _(1) (1) ) X+ < 1 ) is

Select the correct answer.
2
0
0
t
t
0
o (1)

18. A particular solution of X' = < 01 >X+ < 1 ) is

(a)
(b)
()
(d)
)
~1 0 e

Select the correct answer.

el)2
—et/2+1
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01 2
0 0 4 |. Then et =
0 00

Select the correct answer.

19. Let A =

1 t 2t
(a) | 0 1 4t
0 1
1 —t 2t 4+ 2t2
by | 0o 1 —4t
0 0 1
1 t 2t+2t2
(¢c)| 01 4t
00 1
1t 2t+4t2
d |01 At
00 1

(e) none of the above
m&mA:(_?é)TMWm:

Select the correct answer.

(a) Icost+ Asint
(b) Icost— Asint
(c) Tet + Ae™t
(d) ITe™ + Ae™!

)

(e) Icosht+ Asinht



ANSWER KEY
Zill Differential Equations 9e¢ Chapter 8 Form C

1. a

2. b

10. a
11. e
12. b
13. e
14. d
15. d
16. a
17. d
18. e
19. ¢
20. a
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1. The Wronskian of the vector functions X1 = ( 1 ) e 2 and Xy = < 3 ) e is
Select the correct answer.

(a) 8ett
(b) 2e*
(c) —8ett
(d) —2e*
(e) 15et

2. The Wronskian of the vector functions X; = 2 e, Xy = 0 |e % and

2
Xs=| 2 |e*is
1

Select the correct answer.
(a)
(b)
(c) —10e3
(d)
(¢)
3. If X; and X are solutions of the second order system X' = AX and X, is a particular
solution of X' = AX + f(t), then the general solution of X' = AX + f(t) is

Select the correct answer.

4. The characteristic equation of A = ( _% _; ) is

Select the correct answer.

(a) M2—-1=0

(b) N2 +4X+5=0
() A2 —4X+5=0
(d) 2 +4X+3=0
() A2 —4X+3=0



Zill Differential Equations 9e¢ Chapter 8 Form D

5. The eigenvalues of A = < _? _; ) are

Select the correct answer.

6. The solution of the system X' = < _? _; ) X is

Select the correct answer.

(d) X:q(i)et—i-cQ(_i)e?’t

(e) none of the above

7. The characteristic equation of A = < ? ? ) is

Select the correct answer.
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8. The eigenvalues of A = ( i % ) are

Select the correct answer.

(a 73
(

)
b) 0
() (3if2)/2
(d)
) —

d) (- Bi\/_z)/Q
(e
2 2

9. The solution of the system X' = < 11

Select the correct answer.

(d) X261<_1>€t+02<;>€3t

(e) none of the above

-3

10. The characteristic equation of A = ( 9

Select the correct answer.

(a) A2 -2\ —4=
(b) M2 =2\ —-1=
() 2 =2XA+1=0
(d) X2+2X-1=0
(e) M2 +22+1=0

—2
1

)Xis

)
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11. The eigenvalues of A = < _2 _i ) are

Select the correct answer.

12. The solution of the system X' = < _2 _i ) X is

(4o (2)e
Yo (1)
) t

Select the correct answer.

(a) X261<_1 >€_t+02

(b)X:c1< )e + ¢

(-
oxea( )eval -
e )l

(e) none of the above

)

13. The characteristic equation of A = ( —i1’> :i) ) is

Select the correct answer.

(a) /\2+4A—2_o
(b) N2 —4X—-2=0
() A*—4X—-8=0
(d) M2 +4X+8=0
() N2 +4X+2=0
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14. The eigenvalues of A = ( _? :? ) are

Select the correct answer.

(a) —24++/2
(b) 2++2
(c) —2+2i
(d) 2+2:
(e) 2+2V3
1 —-12 —-14
15. The characteristic equation of A = | 1 2 -3
1 1 -2
Select the correct answer.
(a) =A%+ A2 +250—25=0
(b) =A34+ X2 —25A +25=0
() =A3 = A2 4250 —-25=0
(d) =A% = A2 —2504+25=0
(e) none of the above
1 —-12 -14
16. The eigenvalues of A= | 1 2 =3 | are
1 1 =2

Select the correct answer.

(a) 1, £5¢
(b) —1, 45
(c) 1,4, —6
(d) 1, 4,6
)

(e) none of the above
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17. A particular solution of X’ = < ; ? )X—i— ( f ) is

Select the correct answer.

t/4+19/16
—t/247/8

< t/4—19/16 )
—t/2+7/8
t/4+1/8
—t/2—17/8

t/4—1/8
—t/2-7/8

none of the above

18. The general solution of X' = < 5

x (1)

Select the correct answer.

(a) cl<_1>et+62< ) et
(b) cl<_1>et+02< ) 4t
(©) cl<_1>€t—|—02< ) ot +
(d) cl<_1>et+62< ) et

(e) none of the above

t/4+19/16

—t/2+7/8

t/4+19/16
(e

_|_

t/4—19/16
—t/2+7/8

t/4—19/16
—t/2+7/8

19. The solution of the previous problem that satisfies the initial condition X(0) = (

is

t/4 —19/16

Select the correct answer.
—t/2+7/8
t/4+19/16

o (- ) (3 ) ()
Ue [0t )
o (- ) (3o (Tt
o [k

t/2+7/8

t/4—19/16
—t/247/8

none of the above
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20. A particular solution of X' = <

Select the correct answer.

2tet /5 + 3et
—2te' /5 + 2¢!

2te /54 3e~" )

(
(e
(
(

2te™t/5 — et
—2tet/5 —2e7t

2tet /5 — 3¢t )

(a)
(b)
()
(@D aretys — et
(e)

none of the above

2 3
2 1

oo

—t
0

)



ANSWER KEY
Zill Differential Equations 9e¢ Chapter 8 Form D

1. a

2.d

10. e
11. b
12. a
13. d
14. ¢
15. b
16. a
17. b
18. ¢
19. a
20. e
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1. Write the system in matrix form:

dz

— = —4x +2

CCllt T+ 2y

Y

— =1z —3y.

at ~
2. Write the system in matrix form:

oyt

2

oo

d—i:x—i—Sy—z

dz

e y— 2

at Y

3. Write the system without matrices:
2 4
r_
(2 4)x

4. The Wronskian of the vector functions X; = < 1 ) e~ and Xy = < 3 ) et is

Select the correct answer.

(a) —12¢
(b) 12¢
(c) O
(d) e
(e) —¢'
2 4
5. The Wronskian of the vector functions X; = | 1 |e, Xo = | 2 |e*, and X3 =
0 0
1
5 | eis
2

Select the correct answer.

(a) O

(b) 16¢°%
c) —16e%
) 46t

)

—46_6t

d
(e

(
(

. . . . 4 —
6. What is the characteristic equation for the matrix ( 2

3 1 )? What are the eigen-

values?

7. Solve the system X' = < g :? ) X.
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8. If X, X, and X3 are solutions of the third order system X' = AX and X, is a
particular solution of X’ = AX + f(t), then the general solution of X' = AX + f(¢) is

Select the correct answer.

(a) X1 +X2+X3+X,

(b) X1+ Xo+ X3+ csX,,

() a1Xy + 2Xg + 3X3

(d) aXy+ X+ 3X3+ X,
(e) a1Xy + 2 X + 3X3 + 4 X,

2
9. The characteristic equation for the matrix ( ; 3 ) is

Select the correct answer

b) M2 —6A+5=0

(a) A2 —6A+13=0

(b)

() A2 —6A—-5=0
)
)

(d) M2 +61+13=0
() M2 +61+5=0

10. The solution of the system X’ = < 2 g ) X is

Select the correct answer

(a) c1<_1>e —1—62(1) ot
(b)01<}>€+62< )
(C)Cl<i>€+62< 1)
(d) 01<_1>€t+62< 1) 5t

(e) none of the above

—1

11. What is the characteristic equation for the matrix < ? 4

)? What are the eigen-

values?
, 2 -1
12. Solve the system X' = 1 4 X.

13. Find a particular solution of X' = ( ? _le ) X+ ( ? )
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_ 3t
14. Find a particular solution of X' = ( 2 -1 ) X+ < ¢ )

1 4 0
1 -2 2
15. The characteristic equation for the matrix | —2 1 -2
2 =2 1
Select the correct answer
() =A3+3X2+9A+5=0
(b) =A34+3X2 -9\ +5=0
() =A3+3\2 -9\ -5=0
(d) =X =3\ +9A-5=0
() =A3 =3 2 +9A+5=0
1 -2 2
16. The solution of the system X' = [ —2 1 -2 | X is
2 =2 1
Select the correct answer
1 0 1
@ c| 1 |et+e| 1 Jetd+es| 1 |
0 1 1
1 0 1
M) er| 1 Jet4+ea| 1 [etdeg]| =1 |eF
0 1 1
1 0 1
(c)er | 1 |et+e| =1 |et+es| -1 |€F
0 1 1
0 1
(d) i | =1 |et4+e| 1 Jet+es| —1 |€F
0 1 1
1 0 1
(e) ecr | —1 |et4+ea| =1 Jet+eg| -1 [
1 1

2 =2
17. The characteristic equation of A = < ) is
Select the correct answer

(a) A2 —6A+6=0
(b) M2+61—-6=0
() X24+6X+10=0
(d) X2 -61—-10=0
(e) X2 —6A+10=0
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18. The eigenvalues of A = < i _i ) are

Select the correct answer

19. Let A = < 20 ) Find e,

_ (0 -2 At
20.LetA—<0 0).Thene =

Select the correct answer.



ANSWER KEY
Zill Differential Equations 9e Chapter 8 Form E

-4 2
[
1.X_< . _3>X.

1 2 1
2.X'=11 3 -1 | X
01 -1
dx
L — =2 4
3 &lt r + 4y
d—i:x—l—Sy
4. b
5. a

6. A2 — 3\ +2 =0, the eigenvalues are 1, 2

7. X261<§>€t+62<1>€2t

8. d
9. b
10. a

11. A2 —6X\ + 9 = 0, the eigenvalues are 3, 3

12. X:q(_i >€3t+62 <1>te3t+<_(1) )1
13. X, = ( _(1)>

t—1t2/2
14. Xp:< t2§2 >e3t

15. a

16. b
17. e
18. d

et 0
19. eAt:< 0 et

20. ¢
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1. The Wronskian of the vector functions X; = ( i ) €2t and Xy = <

Select the correct answer.

(a) 6e~5t

(b) —6e=7!

(c) 2e

(d) 2e°*
)

(e) —2¢7

2. The Wronskian of the vector functions X; =

2
—2 | e is
3

Select the correct answer.

(a) 1873
(b) —18e~3¢
(c) 183t
(d) 6e3
(e) —6e3t
3. Write the system in matrix form:
dx
— =-2x+3
gt z + 3y
Y
— =5z.
at "
4. Write the system in matrix form:
d
g—f =2z +4y —z+ 2
g—i = bz + 2y + 3z + 13

—Z:3a:—|—4y—|—3z—1.

5. Write the system without matrices:

(30

i >e3t is

e 3t and X3 =
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6. The characteristic equation of A = ( _% _; ) is

Select the correct answer.

(a) /\2+4)\+5—0
(b) N2 =4\ +5=0
() *—=4X\—-3=0
(d) X2 =4\ +3=0
(e) X2 +4X+3=0

7. The eigenvalues of the matrix of the previous problem are

Select the correct answer.

8. The solution of the system X' = ( _? _; ) X is

Select the correct answer.

(d) X261<}>6t+62< _1>e3t

(e) none of the above

9. The characteristic equation of A = ( ? ? ) is

Select the correct answer.

(a) A2 +3X+4=0
(b) M2 —=3X+4=0
() X2—-31=0
(d) A2 -3)\—4=
() A2+3X—4=0
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10. The eigenvalues of the matrix of the previous problem are

Select the correct answer.

(34 /Ti)/2
(=3 +VTi)/2
0,3
1

a

(
(b

(c
(d
(e) —

)

11. The solution of the system X’ = < i i ) X is

Select the correct answer.

(d) X261<_1>6t+62<;>63t

(e) none of the above

12. Find the characteristic equation of A = < :;L 2 ) What are the eigenvalues?

13. Solve the system X' = ( :;L 2 )X

14. Solve the system of the previous problem if X(0) = < (1) )
—4 5

15. Find the characteristic equation of A = < 9 o

). What are the eigenvalues?

16. Solve the system X' = ( 45 )X

-2 2
2 1 2
17. Find the solution of X' = 3 0 6 |X
-4 0 -3
2 1 2 t
18. Find a particular solution of X' = 30 6 |X+| -1
-4 0 -3 0
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_ 0 2 At _
19. LetA-(_2 O). Then e

Select the correct answer.
(a) Icos(2t) — Asin(2t)/2
(b) Icos(2t) + Asin(2t)/2
(c) Ie* — Ae?t /2

(d) Ie* + Ae?t/2

)

(e) none of the above

2 1 2
20. The characteristic equation of A = 3 0 6
-4 0 -3

Select the correct answer.

(a) —A3 — A2+A 33=0
(b) =X = A2 - X+33=0
(c) =3 — )\2+)\—15—0
(d) =2 =X+ X+15=0
)

(e) none of the above
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1.
2.

10.
11.
12.

13.

14.

15.

16.

17.

18.

19.
20.

d

(&

-2 4 -1 2¢!
X' = 52 3 |X+| &
3 4 3 -1
Zd—f:in—l-y
T=—2r+2y.
d
e
d

C
(&

A2 +2)\ 4+ 1 =0, eigenvalues are —1, —1

o ee (e (3)-]
1 _ -1/3 '\ _,
<1>te —|—< 0)6

A2 + 2\ 4 2 = 0, eigenvalues are —1 £

X =cje? l( g )cost— < (1) >sint + coe? l( (1) )cost—i— < g )sint]

X=-3

0 -2 1
X=q 2 | e 3 4 coet 0 |cos(2t)— | =3 [sin(2t)| +
-1 2 0
-1 -2
czet —3 | cos(2t) + 0 | sin(2t)
0 2
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1. Write the system in matrix form:

dz
— = —4dxr+2
CCllt T+ 2y
Y
— =1z —3y.
at ~

2. Write the system in matrix form:
d
g—atj:x—i-Qy—i-z—l-th
d—i:x—l—?)y—z—i—t—l—l
oy 2
dt Y

3. Write the system without matrices:

;o 10 sint
X_<—1 2 X+ cost |’

4. The Wronskian of the vector functions X; = <

Select the correct answer.

(a) —8¢8
(b) 8¢
(c) 0

(d) 8

(e) —8

5. The Wronskian of the vector functions X; =

-1

3 |eis

2
Select the correct answer.
(a)
(b)
(c) 32¢e%
(d)
(e)

6. What is the characteristic equation for the matrix < 3

ues?

7. Solve the system X' = < g é ) X.

3

1
)

e 2 and X3 =

)? What are the eigenval-
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4 -1
8. What is the characteristic equation for the matrix (

? 1 -
0 2 ) ? What are the eigen

values?

9. Solve the system X' = < é _; )X

10. The characteristic equation for the matrix A = < le _; ) is

Select the correct answer.

(a) M2 +6X1+9=0
(b) X2+6A+7=0
() X2—=6A+9=0
(d) X2—6A+7=0
() X2—61—-9=0

11. The eigenvalues of the matrix A = ( le _; ) are

Select the correct answer.

12. The solution of X' = < le _; ) X is

Select the correct answer.
1
1
1 3t

d) X=¢ 1 )¢ + co

(e) none of the above

e3t + ¢y

—_

(a

— =

)X:CI
(b) X=¢ e
) X=¢ e

(c
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13. The characteristic equation for the matrix A = ( le _g ) is

Select the correct answer.

(a) A2+6A+13=0
(b) M2 +61+3=0
() X2—6A+13=0
(d) 2 —61+3=0
() X2—6A—3=0

14. The eigenvalues of the matrix A = < le _g ) are

Select the correct answer.

(a) 3+£6
(b) =3+ V6
(c) 3+2V3
(d) 3+ 2

(e) —=3+2i

15. The solution of X' = < le _g ) X is

Select the correct answer.

(a) X = cre3 [( ° )cos(Qt) _ ( B )sin(Qt) +
et [( B >cos(2t) + ( ; >sin(2t)]

(b) X = ¢ye—3t f cos(2t) — _g sin(26) | +
coe 3t [( _g ) cos(2t) + ( i’ ) sin(2t)]

() X = eredt [( é )cos(Qt) _ < ‘g )sin(Qt) +

coedt [( _(2) )cos(Qt) + < é )sin(Qt)]

(d) X =cre 3 l( é ) cos(2t) — ( _g )sin(Qt)
coe 3t [( _g ) cos(2t) + ( ;) ) sin(2t)1

(e) none of the above

_l’_
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16.

17.

18.

19.

20.

Find a particular solution of X' = ( le _g ) X + ( f )

Find the general solution of X' = ( 111 _g ) X + < 1t )

Let A = . Find e,

o O O
O O Ut
S NN

Let A = < % ; ) Find P and D, so that A = PDP~!, where D is a diagonal

matrix.

If X; and X are solutions of the second order system X' = AX and X, is a particular
solution of X" = AX + f(¢), then the general solution of X' = AX + f(t) is

Select the correct answer.

(a)szl—l—Xg—l—Xp

(b) X = X1 + X2 + CgXp

(C) X =1 X1+ Xs + Xp
(d) X =¢1X1 4+ 9Xo

(e) X=X+ X9+ C3Xp



ANSWER KEY
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-4 2
r_
1.X—< 1 _3>X

1 2 1 et
2.X'=11 3 =1 | X+| t+1
11 -1 —t?
d
3. g—fzﬁsint
d—g;:—a:—i-Qy—l—cost.
4. d
5. ¢C

6. A2 — 8\ + 12 = 0, eigenvalues are 2, 6

7. X:q(_i)e%—i—@(;)em

8. A2 — 6\ + 8 =0, eigenvalues are 2, 4

9. X:q(;)e%—i-@((l))e‘“

10. ¢
11. b
12. d
13. ¢
14. d

15. a

[ —2t/13 — 64/169
16. X, = ( t/13 — 46/169 )

17. X = c1e3 [( i) )cos(Qt) — < _g )sin(2t)] +
coedt [( _(2) )cos(Qt) + < i) )sin(%) + ( —2t/13 — 64/169 )

t/13 — 46,/169
1 —5t 2t — 5¢t2

18. et =1 0 1 2
0 0 1

1 0 11
oo (3 9)re (10

20. ¢
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1. The Wronskian of the vector functions X; = ( g ) e’ and Xy = < i ) e 3t is

Select the correct answer.

(a) 0
(b) 62t
(C) _62t
(@) —e
(e) 6—2t
— 5
2. The Wronskian of the vector functions X; = 1 |et Xo = 0 |e?, and
3
)
Xs=1] 0 |eis
3

Select the correct answer.

(a) 30e
(b) —30et
(c) 16et
(d) —16e*
(e) 0

3. Write the system in matrix form:
dx
— =b5xr—3y+2
7t z Y+
d—i = 2x 4 2y —sint.

4. Write the system in matrix form:

g—t:2x+4y—z
g—i——5x+2y+62
d—i:x+2y+3z

5. Write the system without matrices:
;[ 51
X' = < 9 3 X.

6. Solve the equation X' =

o = =

W N =
—
o
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7. The characteristic equation of < :61; _?)) ) is

Select the correct answer.

(a) A24+9X—-20=0
(b) M2 -9\ +16=0
() A2—9X+20=0
(d) A2 +9A+16=0
(e) X24+92+20=0

8. The eigenvalues of < :61; _?)) ) are

Select the correct answer.

4,5
—4, -5

(9 + 3v/3)/2
(—9+3V/3)/2
(9 + V161)/2

b

(a)
(b)
()
(d)

)

d
(e

9. The solution of the system X' = < -6 2 ) X is

Select the correct answer.

(e) none of the above
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10. The characteristic equation of ( g _i

Select the correct answer.

(a) )\2+6/\ 8§=0
(b) X2 —6A+2=0
(c) *—6A+8=0
(d) X2+6X+2=0
() X2+6X+8=0

11. The eigenvalues of < g _1

) are

Select the correct answer.
2,4
-2, —4

(3+V7)/2
(—
(—

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

3+V7)/2
3+V17)/2

5

12. The solution of the system X’ = < 3

Select the correct answer.

(a) —cl<i> 4t+62< )e%
(b) —cl<i>e —|—cz< )th
(c) —cl<i> 4t+02< )e_%

(d) X—q(l) 4t+02<?>€2t

(e) none of the above

13. Find the characteristic equation of ( 2

)x

15. Find the characteristic equation of < g

6 —2

14. Solve the equation X' = ( 1 9

)

_1>Xis

-2

9 ) What are the eigenvalues?

-2

5 ) What are the eigenvalues?
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16. Solve the equation X' = < g _g )X

2 1
1 2

A =PDP~! where P =

17.LetA:< 0 3

). The eigenvalues of A are 1 and 3. Let D = < L0 ) Then

Select the correct answer.

<a><}1)
o (1)
<c><}_}>
o (1)
o (21)

18. Find a fundamental solution matrix for the equation X' = < ; ; ) X

—t
19. Solve the equation X' = < ; g >X+ < ¢ 0 )

(-3 0 . At
20. LetA—< 0 2).Flnde .
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1. c

2. e

10. ¢
11. a
12. b

13. A% — 8\ + 20 = 0, eigenvalues are 4 £ 2i

14. X = ciet < i >cos(2t) - ( _(1) >sin(2t)

15. A% — 8\ + 25 = 0, eigenvalues are 4 + 3i

16. X = ¢1et < _? )cos(?)t) — < _g )sin(St)
17. e

et et
18 @ - ( —eit 3€4t
3te™t/5 —2e7t/25

—3tet/5 —3e7t/25
the previous problem and C'is any constant vector

e 3t 0

19. X = oC' +

+coett [( _(i ) cos(2t) + < 1 )sin(2t)]
+coett K _g ) cos(3t) + ( _? )sin(?)t)]

where @ is the fundamental solution matrix of



