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1. If y(x) is the solution of the initial value problem eV dx —e " dy = 0, y(0) = 0, then
y(e) =

(a) y (correct)
(b) y =2 - ¢*)

(¢) y=21In(2 —e")

(d) y=3In(2 —¢€")

(e) y=—31In(2 —e")

d
2. The solution of the linear differential equation x—y — y = z%sinx is given by

a

(
(b
(

Y=Cr —ITCOST

(correct)
Yy = cx?® + xcosx

(c
d

(e

)

)

)y =cx—2%cosx
)y =cr+xsinx
)

Y = cr? + xsinx
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3. The solution of the exact differential equation (2zy* — 3)dz + (22%y + 4) dy = 0 is
given by

x y2 —3r+4y=c (correct)

d _
4. The solution of the homogeneous differential equation Y _9 "% given by

r y+tx

(a) In(z* + y*) + 2tan™!

I
o

(correct)

(b) In(z* 4+ y?) + 3tan™!

I
o

(¢) In(z? 4+ y*) — 4 tan™!

(d) In(2* + y*) + 5tan™!

I
)

KRN —~N — —~ —~
~— Rt I’ |Ies |
N~ -

I

o

(e) In(z? + y?) — tan™! <

I
o
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5. Let t = (2,-7,9), u = (1,-2,2), v = (3,0,1), w = (1, —1,2) be four vectors in R3.
If t = au + bv + cw, then a® + b* + % =

14 (correct)

1 -3 0 =5
: -1 4 1 7 .
6. The rank of the matrix A = 5 1 7 4 is equal to
2 =2 4 =2

(correct)
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7. A basis for the subspace
W =A{(z,y,2) :x — 2y + 5z =0}
of R? consist of
(a) v = (2, 1, O) and vy = ( 5,0, 1) (correct)
(b) v1 =(2,1,1)and vy = (—5,0,1)
(¢) v1 =(2,1,0)and vy = (—5,1,1)
(d) v1 =(0,1,0)and vy = (—5,0, 1)
(e) v1 = (2,1,0)and vy = (1,0, 1)
8. The general solution of the differential equation
(D+1)(D—-2*D?*—4D+13)y =0
is given by
= c1e7% + €% + c31e®® + c4e?” cos(3x) + c5e*” sin(3x) (correct)

= c1e7% + e + c3€** cos(3x) + ¢4e*® sin(3x)

)y
)y
(c) y = cre™ + coe® + cgze®® + 43 cos(2x) + c5e37 sin(3x)
(d) y = c1e” + c9e®* + c3we®™ + ¢4 cos(2z) + c5e®” sin(2x)
)y

= c1e7% + o™ H + czwe ™2 + c4e?® cos(3x) + 52 sin(3x)
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9. An appropriate form of a particular solution of the differential equation

(3)

Yy — o — 12y =z — 2xe™

1S

(a) yp = Az + Ba? 4+ (Cx + Dz?*) e 3* (correct)
(b) yp = A+ Bz + (Cx + Dz*) e
(¢) y, = Az + Bz + (C + Dz?*) e 3"
)
)

(d) y, = Az + Baz® + (Cx + Da?) e "
(e) y, = Az + Ba* + (Ca* + Da?) e

10. If y(x) is the solution of the initial-value problem y” + 4y = 2x, y(0) = 1, ¢/(0) = 2,
then y(2m) =

(correct)
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11. Using variation of parameters, the differential equation 3" — 2y’ + vy = % has a
particular solution y, = ui(z)e” + ug(x)xe”, then uy(x) =

(a) ———-ln(1<+-x2) (correct)

12. The largest eigenvalue of the matrix

4 =3 1
A=12 -1 1
0 0 2

is equal to

(correct)
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o 4 =31
13. If V.= | 1 | is an eigenvector of the matrix A = [ 2 —1 1 | associated with the
o] 0 0 2

eigenvalue A = 1, then 10a + 65 =

0 (correct)

2
14. An eigenvector associated with eigenvalue A = 27 of the matrix A = [ 1 _82 ] is

(a) 2 j122 (correct)
2+ 2
w |27,
2+ 21
@ |27
2+ 21
@ |7
2+ 2
CHRAS
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1 0 0
15. Let A= | —4 7 2 |. A basis for the eigenspace of A associated with the
10 —15 —4

eigenvalue A\ = 1 of A is

( 1 0
(a) 11071, 1 (correct)
(L2] [-3
(117 [3])
by s O, [2],
(Lt Lo])
(_1_ (1 7)
() O}, [2],
(L2] Lo])
I
(d) 410
(L2
(_1_ 1
(e) s [ 1,0
1] |2

16. The roots of the indicial equation at x = 0 for the differential equation
2xy” — 1y + 2y = 0 are

(a) r1=0,7ry= (correct)

(b) 7”121, o9 =
(c) r1=0,1ry =

(d) lela ro =

N WR| TN TN W

(e) r1 =0, 19 = ~3
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1 2 1
17. If the general solution of the system X' = | 6 —1 0 X is given by
-1 -2 -1
a Q e
X=c | b |+ |p|Mte| f
—2 1 13
thena-b- )\ =
(a) —24 (correct)
(b) 12
(c) 24
(d) —12
(e) 0

t
18. Let F(t) = [ _31 ] , et = [ ¢ egt } . A particular solution for the system
X'=AX + F(t) is

-3
(a) Xp = 1 (correct)
L 2
-3
(b) Xp - 1
-3
(c) Xp =




231, Math 208, Final Exam

6 4
19. Let A =
9. Let [_9 6
(a) [ 146t 4t
| -9t 1-6t
[ 1—6t 4t ]
(b) | 9t 1—6t |
(© 1+ 6t 4t ]
| 9t 146t |
[ 14+6t —4t |
(d) | -9t 1-6t
(©) [ 1+ 6t —4t |
Ot 146t

20. A possible fundamental matrix for the system X’

Page 10 of 15

| MASTER |

] , then et =

B -1 €4t
2 —2et ]
B 1 64t
—2 —2e"

(correct)

(correct)
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o0
21. If y = Chx" is a power series solution about the ordinary point x = 0 of the
Yy

n=0

differential equation y” — 2xy’ + vy = 0, then the coefficients C,, satisfy

2n — 1

(a) Cpio = D 1)Cn, n>1 (correct)
(b) Cve = (n —fg)?n1+ 1)Cn’ nzl

(©) Cuor = gy G = 1

(d) Chs = (n+ 2)2(n + 1)0"1’ nzl

(e) Chya = ’ Cp2,n2>1

(n+1)(n+2)

22. The minimum radius of convergence of the power series solutions for the differential
equation (2% — 2z + 5)y” + 2y — y = 0 about the ordinary point z = 0 is

(correct)
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41 ]Xisgivenby

23. The general solution of the system X' = [ 6 —1

(a) X =q L ] e 2+ ¢y |: 1 :| edt (correct)

(b) X =¢ 1]6_%4—02[;] e’

1 1
(C)X:C1__6]€5t+02[1] e 2t

= 1
(d)X:cl_6_e5t+62_2_ e 2t

1 0
(G)X:C1_O_65t+02_2_ e 2

24. If X = ¢ [ —56 } e3t + ¢y [ _11 ] e* is the solution of the initial value problem
P I |1
X - [_6 _2] X, X(0) — M

then ¢y — ¢ =

(correct)
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25. Let A = [ 2 _03 ] . If P is diagonalizing matrix such that P~1AP = { 3 (3) ] , then
wr=|1; oot
wo-[
©) P= —11 g
(d) P= i } —32 |
or-[b

2 : . :
:L ) * | associated with the eigenvalue
A = 2i of A. Then the general solution of the system X' = AX is

26. A 2 x 2 real matrix A has an eigenvector

() X = gy | 2]~ Ban(20) ] ; [ Oy ] o
B X = :COS(Q_t)C;S<22sz)11(2t) [ :cos(zf);1 (22sti)n(2t)

© X = | 2D v | P NEY

@ x| "l e ey

3= [ o [
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27. Let
5 —4 el 4e*
A - [ 3 _2 ] ) ®(t) - [ et 3€2t ] :

If ®(t) is a fundamental matrix for the system X’ = AX, then e/’ =

(a) [ —3el + 4e? et — 462 ]
I —3el + 3e?t 4et — 3e?t |
(b) [ 3et — 4e? 4ot — 4€2t ]
| —3e' + 3e2t et — 3e2t |
(C) [~ _3675 + 462t et o 62t
| —3e! +3e* de! — 3e* |
[ —3el 4+ 4e? 4et — 42t ]
I el + 3e? 4el — 2 |
@ [ —3e! + 4e? et — et ]
| —2¢' + 2e2t 4et — 3% |

(correct)
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5 1 6
28. The matrix A= | —1 1 —3 | has a defective eigenvalue A = 3 of defect 2. Choos-
0 1 3
1
ing V3 = | 0 | such that (A —3I)3V3 =0 and (A — 31)*V3 # 0, then the general
0

solution of the system X' = AX is

[ 3" (243t 1+2t+
(a) X=1¢g 0 + Co —1 + c3 _tt2 e3t (correct)
—1 —t _
L |
M) X=]e| 0 | +e| =1 +cs —tg e3t
—1 —t _
el -,
(c) X =|a 1 +e| 1 | +e _tg e
— t _
N B
[ 3] [ 3t [ L
(d) X = C1 0 + Co 1 + c3 t €3t
| -1 | | 2
1 2+ 3t 1+t+4
() X=[c1| 0| +c 1 + ¢3 t e
1 t 1
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1. Let t = (2,-7,9), u=(1,-2,2), v = (3,0,1), w = (1,—1, 2) be four vectors in R?.
If t = au + bv + cw, then a® + b* + % =

2. Let
5 —4 et 42t
A_[S —2]’@(t)_[et 3€2t:|'

If ®(t) is a fundamental matrix for the system X’ = AX, then e =

[ 36t +4e2t  ef — 2t
(a) —3e! + 3e? 4et — 3e*
(b) [ —3el 4 4e? 4e! — 42t ]
| —3e! +3e* de! — 3e* |
(©) [ —3el 4+ 4e2 Hel — He?t ]
| —2¢' + 2e%t 4et — 32 |
[ 3¢l + 4e?t et — 462 ]
| e+ et 4et — 2t |
[ 3et — 4e?t 4el — 42 ]
(e) —3el + 3e2t et — 3%
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o 4 -3 1
3. If V=11 | is an eigenvector of the matrix A = [ 2 —1 1 | associated with the
o] 0 0 2

eigenvalue A = 1, then 10a + 65 =

(a) 0

(b) 8

(c) 6

(d) 10

(e) 4
1 0 O

4. Let A= | —4 7 2 |. A basis for the eigenspace of A associated with the

10 —15 —4

eigenvalue A\ = 1 of A is

1
(a) j 0
(L 2]
(_1 (3 ])
mdlol, 2]}
(L] Lol
(717 1)
(c) <L 1(,10]
|1 2]
([17 [1])
(d)ys (0|, [2],
(L2] Lol
(_1_ 0 ]
(e) < [ 0|, 1
(L2] [-3)




231, Math 208, Final Exam Page 3 of 15 CODEO1

5. Using variation of parameters, the differential equation y” — 2y’ + y = % has a

particular solution y, = ui(z)e” + ug(x)xe”, then uy(x) =

(a) —31In(1 + 2?)

1

(b) —5 In(1 + 2?)

(c) In(1 + 2?)

(d) 3 In(1+ 2?)

3
(e) 5 In(1 + 2?)
: : : . dy y—x .,
6. The solution of the homogeneous differential equation —= = n is given by
r Yyt

(a) In(z* + y?) + 2tan™!

SN— ——
|
)

(b) In(2* + y*) + 5tan™!

I
)

(c) In(x?® 4+ y*) — tan~*

(d) In(z* + y*) — 4 tan™

I
)

L
N 8 e —~ —

Ble k@ ~—R e gy|w
I
o

I
o

(e) In(a* + y?) + 3tan ™!
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7. X =¢ [ —56 } e3t + ¢y [ _11 ] e* is the solution of the initial value problem

|

—96 —52] X’X(O):ltl)

then ¢y — ¢ =

/N~
\/\_/8/\/\/
S 0 B~ W

E

oo
8. If y = Z Cpz" is a power series solution about the ordinary point x = 0 of the

n=0

differential equation 3" — 2xy’ + y = 0, then the coefficients C), satisfy

(a) Cnya =
(b) Chio =
(c) Chiz =
(d) Chyo =

(e) Chyo =

2

(n+2)(n+1)
2n +1

(n+2)(n+1)0 -
2n — 1

(n+2)(n+1)C -
3

(n+1)(n+2)
2n

(n+1)(n+2)c -
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9. If y(z) is the solution of the initial-value problem y” + 4y = 2z, y(0) = 1, 3/(0) = 2,
then y(27) =

2 -1

10. A possible fundamental matrix for the system X’ = [ 4 9

]Xis

@ 00 = | gou |
o=y o
@ o= "y S
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2 .

11. The solution of the linear differential equation xd—y —y = x”sinx is given by
x

Yy = CZU—372COS.I'

(a)

(b) y = cz® + xsinz

(c) y = cx® +xcosz

(d) y=cx —xcosx
)

(e) y=cx+zsinz

2
__‘_1 " | associated with the eigenvalue
A = 2i of A. Then the general solution of the system X' = AX is

12. A 2 x 2 real matrix A has an eigenvector [

[ 2cos(2t) — sin(2t) ] [ 2 cos(2t) + sin(2t) ]
(a) X =¢ Co .
— cos(2t) — sin(2t)
[ 2cos(2t) — 2sin(2t) ] [ 2 cos(2t) + 2sin(2t) ]
(b) X = C1 2 .
I — cos(2t) — sin(2t)
(©) X = ¢, [ cos(2_t C;S2ZStm (2t) ] Le [ COS Qf S;I;l(228t1)n(2t) ]
(@) X = ¢ : 2 cos(2t) — (281)11 (2t) ] b [ 2cos(2t) +(2 s)1n(2t)
—2cos(2t — sin(2¢
[ 2cos(2t) —2 sm(2t) [ 2cos(2t) + 2sin(2t) |
(e) X = e —2 cos(2t) | T I —2sin(2t)
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13. The general solution of the differential equation
(D+1)(D—-2*D?*—-4D+13)y =0

is given by

)y = cre” + ce® + c3we® + et cos(2x) + et sin(3x)
) y = c1e” + ce* + cgze® 4 43" cos(2x) + c5e3 sin(2)
(c) y = cre™® + coe® + 3% cos(3x) + c4e?® sin(3x)
) y=cre”" + e 2 + cgre”* + e cos(3x) + c5e*? sin(3z)
)y

= c1e7% 4 9e%® + cyxe® + cye?® cos(3x) + cse?® sin(3z
3

1 -3 0 =5
: -1 4 1 7 |.
14. The rank of the matrix A = is equal to
2 1 7 4
2 -2 4 =2
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15. An eigenvector associated with eigenvalue A = 2i of the matrix A = [ _21 _82 is

i ir42z' '
Rk j52z'
ik :))2@'
@ [ 2 :2@'
Sk j22z'

16. The largest eigenvalue of the matrix

4 -3 1
A=12 -1 1
0 0 2
is equal to
(a) 5
(b) 1
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17. A basis for the subspace

Page 9 of 15

W =A{(z,y,2) :x — 2y + 5z =0}

of R? consist of

(a) v1 = (0,1,0) and vy =
(b) v1 = (2,1,0) and vy
(¢) v1 =(2,1,0)and vy =
(d) v1 =(2,1,1)and vy =
(e) v1 = (2,1,0)and vy =

(—5,0,1)
= (=5,0,1)
(1,0,1)
(—5,0,1)
(—5,1,1)

18. If y(x) is the solution of the initial value problem e¥ dx —e " dy = 0, y(0) = 0, then

y(x)

(a) y =—3In(2 — e")
(b) y =3In(2 — €")
(c) y=—In(2—e")
(d) y =In(2—e")

(e) y=2In(2 — e")
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19. An appropriate form of a particular solution of the differential equation
y® — " — 12y =& — 2xe™™

1S

(a) yp = A+ Bx + (Cx + Dz?*) e 3"
(b) y, = Az + Bz?* + (Cx + Da?) e "
(¢) y, = Az + Ba® + (Cz + Da?) e
(d) y, = Az + Bz? + (C + Dz?)e3*
(e) y, = Az + Ba* + (Ca* + Da?) e

1 2 1
20. If the general solution of the system X' = | 6 —1 0 | X is given by
-1 -2 -1
a a e
X=cl| b St | B eMdeg| f
—2 1 13
thena-b-\=
(a) —24
(b) —12
(c) 0
(d) 24
(e) 12
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21. Let A= [ 2 _03 ] . If P is diagonalizing matrix such that P~1AP = { 3 (3) ] , then
wefi1
wo-[
@)P::_j1g]
we=[}1]
E)P::_i-i]

_ 6 4 At __
22.LetA—[_9 _6],thene =
@)'1+6t —4t ]
Ot 146t
[ 1+6t 4t ]
(b) | Ot 146t
@)'1+6t At ]
-9t 1-6t
[ 1—6t 4t ]
(d) 9t 1—6t |
@)'1+6t —4t ]
| -9t 1-6t
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23. Let F(t) = [_31],6%: [
X' =AX + F(t) is

-3
(a)XP: 1_
-3
(b) Xp: I 2 |
[ 3
(¢) X, = 1]
L 2
[ —3
(d) X, = 1]
L 2
1
© %= ;]

et

0

0

6215

Page 12 of 15

] . A particular solution for the system

24. The minimum radius of convergence of the power series solutions for the differential
equation (22 — 2z + 5) 3" + 2y — y = 0 about the ordinary point z = 0 is
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25. The solution of the exact differential equation (2xy* — 3) dx + (22%y + 4) dy = 0 is
given by

(a) 2%y° +3x +4y = ¢
(b) 2%y* +3r —3y=c
(c)asy — 3z +4y=c
(d) 2%y — 3z —dy =c
)

(e) 2%y* +4x + 3y =c

26. The roots of the indicial equation at x = 0 for the differential equation
2xy” — 1y + 2y = 0 are

(a) 7”1:0, Tro =

(b) 7’120, Tro =

DO LW N Ot

5
(¢) 11 =0, r2=—g
(d) 7“1:1, o =

(e) ri=1,719 =

N W N Ot
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27. The general solution of the system X' = 6 _1 X is given by

(a) X = ! ]e_2t+cz{i} e’

6
(b) X =a :é:€5t+62 g e 2t
(©) X = ¢ é+ ;
(d) X =0 -_16]e5t+02[1] e
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28. The matrix A= | —1 1 —3 | has a defective eigenvalue A = 3 of defect 2. Choos-
0 1 3
1
ing V3 = | 0 | such that (A —3I)3V3 =0 and (A — 31)*V3 # 0, then the general
0

solution of the system X' = AX is

( _3_ _St 1+2t+%
(a) X = | 01 +eo | =1 | +e3 _tg e3t
_ _t _
NI 2
[ 3" [ 243t 1+2t+ 5
(b) X = C1 01 + 9 —1 + Cs3 _tz; 63t
— —t __
NI 2
B 2
(c) X = | 1 +e| 1| +e _tg e
— t __
Ll
[ 3] [ 3t [ L
(d) X = C1 0 + Co 1 + c3 t €3t
| -1 | | ¢
1 2+ 3t 1+t+4
() X=[c1| 0| +c 1 + ¢3 t e
1 t 1
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1. A basis for the subspace

Page 1 of 15

W =A{(z,y,2) :x — 2y + 5z =0}
of R? consist of
(a) v1 = (0,1,0)and vy = (—5,0,1)
(b) v1 =(2,1,0)and vy = (—5,1,1)
(¢) v1 = (2,1,1)and vy = (—5,0,1)
(d) v1 =(2,1,0)and v, = (1,0,1)
(e) v1 = (2,1,0)and vy = (—5,0, 1)

2. A 2 x 2 real matrix A has an eigenvector [

A = 2i of A. Then the general solution of the system X' =

(a) X = ¢y
(b) X = ¢,
() X=a
(d) X =¢;

[ 2cos(2t) — sin(2t) ] e
2

[ cos(2t) — 2sin(2t) ] L.
2

[ 2cos(2t) — 2sin(2t) |

— cos(2t)

[ 2cos(2t) — 2sin(2t) |

—2 cos(2t)

[ 2cos(2t) — 2sin(2t) | Le
2

—2cos(2t)

— cos(2t)

— cos(2t)

+ Co

+ ¢

[ 2cos(2t) + sin(2¢) |

[ cos(2t) + 2sin(2t) |

+ 2
—1

— sin(2t)

— sin(2t)

—25sin(2t)

— sin(2t)

— sin(2t)

[ 2cos(2t) + 2sin(2t) |
[ 2cos(2t) + 2sin(2t) |

[ 2cos(2t) + 2sin(2t) |

associated with the eigenvalue

AX is
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3. The roots of the indicial equation at x = 0 for the differential equation
2xy” — 1y + 2y = 0 are

(a) 7’121, 9 =

(b) T1=0, o9 =

DLW RN CT | Ot

(c)ri=1,ry=
5
(d) 7'1:0, 7“2:—§

(e) 1 :07 Tro =

DO | W

4. Let t = (2,-7,9), u = (1,—2,2), v = (3,0,1), w = (1, —1,2) be four vectors in R?.
If t = au + bv + cw, then a®> + b + % =
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5. The solution of the linear differential equation x—y — y = z%sinx is given by

(a) y =cx —xcosw
(b) y =cx +xsinz
(

(c
d

(e

)

)

)y =cx—2%cosx
)y =cx®+xcosx
)y

= cx® + xsinz

6. An appropriate form of a particular solution of the differential equation

1S

(a) y, = Az + Ba® 4+ (C + Dx?)e”
(b) y, = Az + Ba® + (Cz + Da*) e
(c) yp= A+ Bx + (Cz + Dz?) e
(d) y, = Az + Bz* + (Cx + Da?) e "
(e) y, = Az + Ba* + (Cz* + Dz?)e”
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11 ]Xisgivenby

7. The general solution of the system X' = [ 6 —1

(a) X =a -_16_6_2t+02|:1:| e
(b) X =a :_16_65t+02[1] e 2t
(c) X =¢c :(1):65t+02{g] e 2t
(d) X =0 :é:e_QtJch[;] et
(e) X =a :é:65t+02[;] e 2t

8. The solution of the exact differential equation (2zy* — 3) dz + (22%y + 4) dy = 0 is
given by
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9. Let
5 —4 el 4e?
A - [ 3 _2 ] 9 ®(t) - [ et 3€2t ] .

If ®(t) is a fundamental matrix for the system X’ = AX, then e/’ =

(a) [ —3e! 4+ 4% Hel — He?t ]
| —2¢' + 2e* 4! — 3e? |

(b) [ 3et — 4e? 4ot — 462t ]
| —3e' + 3e2t et — 32t |

(©) [ —3el 4+ 4e?t 4et — 42t ]
| e+ et 4et — 2 |

(@) [ —3el 4+ 4e? 4et — 42t ]
I —3el + 3e?t 4et — 3e?t |

n T30t 4402 o _ o2

© | =3¢’ +3e* de! — 3e* |

1 -3 0 =5
, 1 4 1 7 |.
10. The rank of the matrix A = is equal to
2 1 7 4
2 -2 4 -2
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Yy—a

d
11. The solution of the homogeneous differential equation d—y = is given by

r y+x

I
o

(a) In(z* 4+ y?) + 2tan™!
(b) In(z* + y?) —4tan™!

(¢) In(z* 4+ y*) + 3tan™!

l
o

I
o

S—— N N ~—
I
@)

(d) In(z® 4+ y*) + 5 tan™!

I
o

S —~N —~ —~ —~
N I R =R S N~ S NG I N

(e) In(z? +9?) — tan™! (

t
12. Let F(t) = [ _31 ] , et = [ ¢ egt ] . A particular solution for the system

0
X' =AX+F(t) is
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1 0 0
13. Let A= | —4 7 2 |. A basis for the eigenspace of A associated with the
10 —15 —4

eigenvalue A\ = 1 of A is

( 1 0
(a) ¢ |1 0|, 1
(L2] -3
(_1_ 37)
by O, [2],
(L1] Lol
(_1_ 1)
() O}, [2],
(L2] Lo])
(_1_ 1)
(dys {1,071,
(L] L2])
e
(e) <( 0
(L 2]

14. The minimum radius of convergence of the power series solutions for the differential
equation (22 — 2z + 5)y” + 2y — y = 0 about the ordinary point x = 0 is
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o0
15. If y = Z Cpz" is a power series solution about the ordinary point x = 0 of the

n=0
differential equation y” — 2xy’ + vy = 0, then the coefficients C,, satisfy

(2) Chpo = (n + 1)3(n + 2)Cn_2’ n=l
(b) Cve = (n —|—2;l)(_n1+ 1)Cn’ nzl
(©) Cuva = - jg)(t; SCn> 1
(@) Cria= 1 f;(”‘n 5Ozl
(€ Cron= 2 Cpyyn>1

(n+2)(n+1)

16. If y(x) is the solution of the initial-value problem y"” + 4y = 2z, y(0) = 1, ¢/(0) = 2,
then y(27) =

(a) T+m
(b) 1—m
()

)

)

(d

2 —
24
(e) ™
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o 4 =31
17. If V.= | 1 | is an eigenvector of the matrix A = [ 2 —1 1 | associated with the
o] 0 0 2

eigenvalue A = 1, then 10a + 65 =

18. If X = ¢4 [ —56 ] et + ¢y { _11 ] e*! is the solution of the initial value problem

ve [ 5] xso- 1]

then ¢y — ¢ =



231, Math 208, Final Exam Page 10 of 15 CODEO02

2 -1

19. A possible fundamental matrix for the system X' = [ 4 9

]Xis

20. Using variation of parameters, the differential equation v — 2y’ +y = % has a
particular solution y, = u;i(z)e” + ug(x)xe”, then uy(x) =

(a) gln(l + %)
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21. Let A= [ 2 _03 ] . If P is diagonalizing matrix such that P~1AP = { 3 (3) ] , then
ool
(b)P::_i fg}
or-[d
wr-[i7
() P = _ji g]

_ 6 4 At __
22.LetA—[_9 _6],thene =
(a) 1+ 6t —4t |
9t 146t
[ 14+6t —4t |
®)_ —9t 1—6t
[ 1—6t 4t ]
© 1 o 1-6
[ 1+6t 4t ]
(d)_ —9t  1—6t
© [ 1+6t 4t ]
9t 146t
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23. If y(z) is the solution of the initial value problem e¥ dx —e " dy = 0, y(0) = 0, then
y(e) =

(a) y =—3In(2 — ")
(b) y =3In(2 —¢€")
(c) y=1In(2 —€)
(@) y = —In(2— e
(e) y=2In(2 — €")

24. The largest eigenvalue of the matrix

4 -3 1
A=12 -1 1
0 0 2

is equal to
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1 2 1
25. If the general solution of the system X' = | 6 —1 0 | X is given by
-1 -2 -1
a Q e
X=q b et + ¢y 15 M4y f
—2 1 13

26. The general solution of the differential equation
(D+1)(D—2)*D?*—4D +13)y =0

is given by

(a) y = c1e™ + 2e** + cgze® + ¢4e3® cos(2x) + 53 sin(3x)
(b) y = cre™ + e + c3ze® + ¢4 cos(3x) + e sin(3w)
(c) y = c1€” + 2€*® + c3we®® + 4¢3 cos(2x) + c5e3 sin(2z)

(d) y = cre™® + cae® + 3% cos(3x) + c4e?® sin(3x)

(e) y = cre™ + coe ™2 + czwe™ 2 + ¢4e*” cos(3x) + cxe? sin(3x)
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2 8

1 _9 1S

27. An eigenvector associated with eigenvalue A = 2i of the matrix A = [

(a) [ 2 1—322' ]
(b) 2 ir222'
() 2 —_|—522'
(d) 2 j12i
(¢) 2 ir422'
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5 1 6
28. The matrix A= | —1 1 —3 | has a defective eigenvalue A = 3 of defect 2. Choos-
0 1 3
1
ing V3 = | 0 | such that (A —3I)3V3 =0 and (A — 31)*V3 # 0, then the general
0

solution of the system X' = AX is

(a) X = | 01 +eo | =1 | +e3 _tg e3t
_ _t _
) 2 i
1 2+ 3t L+t+5
b)) X=1c|0|+c 1 + c3 t et
1 t 1]
R EER] L2845
() X=|a 01 + ¢ -1 + c3 _tt2 e
— —t —_
B B B 2
) X=]ea| 0 |+e| 1| +e —tg e3t
—1 __
) ) -7 i 2
[ 3] [ 3t [ L
(e) X=1cal| 0 | +ec| 1 |+ec]| ¢t 3t
= |t ] K
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2 8

1. An eigenvector associated with eigenvalue A\ = 27 of the matrix A = [ 1 _9

o [
(b) [ 2 ir422
Sk j52@
(d) 2 1—322
(¢) 2 ir22z

2. A basis for the subspace
W={(x,y,2) : x — 2y + 5z =0}

of R? consist of

(a) v1 = (2,1,0)and vy = (1,0, 1)

(b) v1 = (2,1,0)and vy = (—5,1,1)
(¢) v1 =(2,1,0)and vy = (—5,0,1)
(d) v1 =(2,1,1)and vy = (—5,0,1)
(e) v1 = (0,1,0)and vy = (—5,0,1)
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Yy—a

d
3. The solution of the homogeneous differential equation & _ is given by

de  y+ux

(a) In(z* 4+ y*) — 4 tan™!

N———"
|
)

(b) In(z* 4+ y?) — tan™!

L R
N~ — 8 e —
I
()

Rlery|€Kr € ~— 8|

N— —
I
)

(¢) In(z* 4+ y?) + 5tan”

l
o

(d) In(z* 4+ y?) + 3tan™!

(e) In(a® + y?) + 2tan™!

I
)

4. The roots of the indicial equation at x = 0 for the differential equation
2xy”" —y' 4+ 2y = 0 are

(a‘) r = 07 ro = 5

5)
(b) r = 07 Tro = _§
(C) r = 07 ro =

(d) ri=1,ry=

(e) 7’121, o9 =

NN TN W
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¢
5. Let F(t) = [ _31 ] , et = [ % th ] . A particular solution for the system
X'=AX + F(t) is

[ 3
(a) X, = 1]
L 2
o
(b) X, =1 1
-3
(C) Xp: 9
—3]
(d) Xp: 1_
1
© %= ;]
6. Let A = [; _03] If P is diagonalizing matrix such that P~1AP = [g g] , then
13
(a)P__l 1_
SIS
(b)P__z 2 |
1 3
(C)P__—1 2]
1 3
(d)P__l 2]
1 3
(G)P—_l _2:|
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7. Using variation of parameters, the differential equation 3"
particular solution y, = u;(z)e” + ug(x)

Page 4 of 15

xe”, then uy(z) =

— 2y +y =

8. An appropriate form of a particular solution of the differential equation

yB — o — 12y =z — 2z

1S

(a) y, = Az + Bax? +(Cx+D:z:)

(b) y, = Az + Ba? -I—(C’-I—Dx)

(¢) yp= A+ Bx+ (Cx + Da*)e”

(d) y, = Az + Ba® + (Cz + Da?) e
(e) y, = Az + Ba* + (Ca* + Da?) e

1JFZhasau
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o0
9. If y = Z Cpz" is a power series solution about the ordinary point x = 0 of the

n=0

differential equation y” — 2xy’ + vy = 0, then the coefficients C,, satisfy

(2) Coio (n + 12)7;71 +2) " nzl

(0) Cuvs = 7o 1)3(n+2)0”—2’ n>1

(©) Cuva = - jg)(t; SCn> 1
—1

(@) Cuse =) fg)(n+1) mn 2l

(e) Cpia 2 Cho1,n>1

10. The general solution of the differential equation
(D+1)(D —2)*(D*—4D +13)y =0

is given by

= c16% + %% + c3we® + c4e3” cos(2z) + c5e>” sin(2z)

1677 + c9e** + 3% cos(3x) + c4e?” sin(3x)

I
o

1677 4 c9e®* + c3we®® + c4e3® cos(2z) + c5e3” sin(3z)

167" + coe™H + cawe™ 2 + cye®” cos(3x) + c5e®” sin(3x)

N~

o
— N ~— ~—
ASEA S S
Il
[

= c1e” " + c2e® + c3we® + ¢y cos(3x) + e sin(3w)



231, Math 208, Final Exam Page 6 of 15 CODEO03

1 -3 0 =5
11. The rank of the matrix A= | .= & 1 i It
. The rank of the matrix A= = | is equal to
2 =2 4 =2
(a) 0
(b) 4
(c) 2
(d) 1
(e) 3
1 0 0
12. Let A= | =4 7 2 |. A basis for the eigenspace of A associated with the
10 —15 —4

eigenvalue A\ = 1 of A is

('1' (37
@<llol,|2]}
(L] Lo])
('1' [0 ]
(b)y ¢ 101, 1
(L2 [-3]
(-1_ (1 ])
(c)<L 11,101 ;
_1_ _2 y,
I
(d) <10
(L 2]
('1' 1
e) <101, |2
L L2] |o
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13. The solution of the exact differential equation (2zy? — 3)dx + (2z%y + 4)dy = 0 is
given by

14. The minimum radius of convergence of the power series solutions for the differential
equation (22 — 2z + 5)y” + 29/ — y = 0 about the ordinary point x = 0 is
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2 -1

4 2]X18

15. A possible fundamental matrix for the system X' = [

_| 6 4 At _

16.LetA—[_9 _6],thene =
(a) [ 14+6t 4t |
| -9t 1-6t |
1+ 6t 4t ]
(b) | 9t 146t
[ 1—6t 4t ]
| o 1-6t
[ 14+6t —4t |
(d) Ot 146t
(@) 1+ 6t —4t |
| -9t 1-6t
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17. It X = ¢ [ —56 } et + ¢y [ _11 ] e* is the solution of the initial value problem

v-[% 5] xo-[1]

then ¢y — ¢ =

@)
_— — —
0 = O W

18. If y(x) is the solution of the initial value problem e¥ dz —e™*dy = 0, y(0) = 0, then

y(@)

(a) y=—In(2—¢")
(b) y =In(2 —e")

(¢) y=31In(2 —e")
(d) y=—3In(2 —e")
(e) y=2In(2 — €")
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19. Let
5 —4 el 4e?
A - [ 3 _2 ] 9 ®(t) - [ et 3€2t ] .

If ®(t) is a fundamental matrix for the system X’ = AX, then e/’ =

[ 36l 4 4e2 ot — 2
(a) I —3el + 3e?t 4et — 3e?t |

[ —3e! +4e* bel — 5e? ]
| —2¢' + 2e2t 4et — 32 |

—3el + 4e?t et — 42 ]
el +3e*  4e! — e

[ el — 4%

4et — 4e2t ]

(d) I —3el + 3e?t 4et — 3e?t |
@ —3el + 4e?t et — 462 ]
| —3e' + 3e2t et — 32t |

20. If y(z) is the solution of the initial-value problem y” + 4y = 2z, y(0) = 1, 3/(0) = 2,
then y(27) =

1+

(a
(b) 24

)
b)
()
(d)
(e)

T
1—m
2 —
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j 122 } associated with the eigenvalue
A = 2i of A. Then the general solution of the system X' = AX is

21. A 2 x 2 real matrix A has an eigenvector [

@ X o :2008(315230;(2:?(215) | :2cos(3tii;réts)in(2t)
0= [ Joa [
©) X = :2cos(_22)312sz)n(2t) | :2cos(_2gn+(2sti)n(2t)
@ X o :cos(z_t)cgsés;)n(%) o :COS(Qj)s; (22sti)n(2t)
© X=a | 2008(_2?058(228;(%) ] ” [ QCOS(—QQSE@;H(%)

22. The solution of the linear differential equation 2 y = z*sinx is given by

dx

a) y=cr-+xsinzx

b) y = ca? + wsinx

(d) y = cax® + xcosw

2

)
)
(¢c) y=cx —xcosx
)
) Yy =cx —x"cosw
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4

23. The general solution of the system X' = [ 6 —1

o} 4
24. If V.= | 1 | is an eigenvector of the matrix A= | 2 —1
0

p 0
eigenvalue A = 1, then 10a 4 65 =

1
2

L ] X is given by

associated with the



231, Math 208, Final Exam Page 13 of 15 CODEO03

1 2 1
25. If the general solution of the system X' = | 6 —1 0 | X is given by
-1 -2 -1
a Q e
X=c | b |+ |p|Mte| f
—2 1 13
thena-b-\ =
(a) —12
(b) 0
(c) 12
(d) —24
(e) 24

26. Let t = (2,-7,9), u = (1,-2,2), v = (3,0,1), w = (1,—1,2) be four vectors in R3.
If t = au + bv + cw, then a® + * + % =
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27. The largest eigenvalue of the matrix

4 -3 1
A=12 -1 1

0 0 2

is equal to

(a) 1

(b) 3

(c) 5

(d) —4

)
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28. The matrix A= | —1 1 —3 | has a defective eigenvalue A = 3 of defect 2. Choos-
0 1 3
1
ing V3 = | 0 | such that (A —3I)3V3 =0 and (A — 31)*V3 # 0, then the general
0

solution of the system X' = AX is

1 2 + 3t 1+t+%
(a) X=[c1 | 0| +c 1 + ¢3 t et
1 t 1

C1 0 + Co —1 + c3 et

C1 0 + Co 1 + c3

il 0 | +e| 1| +c —t e3t

_ - _ t
@ X=]ec| 0 |+ec]| —1]+c —t e3t
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1. The largest eigenvalue of the matrix

A:

is equal to

4 =3 1
2 =11
0 0 2

Page 1 of 15

2. Ity = Z Cpz" is a power series solution about the ordinary point x = 0 of the

n=0

differential equation y” — 2xy’ + vy = 0, then the coefficients C,, satisfy
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3. The minimum radius of convergence of the power series solutions for the differential
equation (22 — 2z + 5)y” + 2/ — y = 0 about the ordinary point x = 0 is

(2) V5
(b) V8
(¢) o0
(d) 2
(e) 0



231, Math 208, Final Exam Page 3 of 15 CODEO0O4

11 ]Xisgivenby

5. The general solution of the system X' = [ 6 —1

0
(a) X =c¢; O]e5t+02{2]e_2t
(b) X = ¢ —16 e_2t+02[1}e5t
1 1
(C)X:Cl__6_€5t—|—02[1]€2t
[ 1] 1
(d)chl_6-€5t—|—62|:2:|6_2t
[ 1] 1
(e)X201_6_6_2t+02[2]65t

x| %2 o= ],

then ¢y — ¢ =
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j 122 } associated with the eigenvalue
A = 2i of A. Then the general solution of the system X' = AX is

7. A 2 x 2 real matrix A has an eigenvector [

SRt e v
B X = o :COS(Q_t)C;S?QS;)H(Qt) [ :COS(Q?SL (228ti)n(2t)
© X o 2cos(_2ilsz2s;)n(2t) e 2cos(_22n+(2sti)n(2t)
@ X — o 2cos(_2;)cgs(22ii)n(2t) e 2cos(3tii;réts>in(2t)
() X = [ 2 cos(_2;f)c(:s(22ii)n(2t) o 2 cos(_zg)s;; (22ii)n(2t) X

8. An eigenvector associated with eigenvalue A = 2i of the matrix A = [ _21 _82 } is

(a) [ 2 ir422' ]
(b) 2 iL12z'
() 2 1—322'
(d) 2 ir52z'
() 2 —_|—222'
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Yy—a

d
9. The solution of the homogeneous differential equation d—y = is given by

r y+x

I
o

(a) In(z* + y*) + Htan*

(b) In(z* + y?) —4tan™!

S— — —
I
@)

(¢) In(z* 4+ y?) + 2tan™!

l
o

(d) In(x? 4+ y*) — tan*

I
o

= /N
—~ 8 —~ — —

S ~—s |’y |8

N—
I
(@)

(e) In(a* + y*) + 3tan~

10. The roots of the indicial equation at x = 0 for the differential equation
2xy”" —y' 4+ 2y = 0 are

3

(a) 7’1:1,7“222

(b) 7“1:0,7“2:?

(c) 7“1:1,7“2:2

(d) 7“120,7“2:5
5!

(e) 7’120, 7“22—5
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)

11. The rank of the matrix A = is equal to

0
1
7 4
4 =2

12. If y(x) is the solution of the initial value problem e¥ dz —e™* dy = 0, y(0) = 0, then

y(@)
(a) y=—3In(2 —€")
(b) y =31In(2 —¢e")
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_| 6 4 At _

13.LetA—[_9 _6],thene =
(a) [ 146t —4t |
Yl oot 146t
[ 1—6t 4t ]
(b) 9t 1-6t
© [ 1+ 6t —4t |
L ot 1-6t
[ 14+6t 4t |
(d) | -9t 1-6t
@ [ 1+6t 4t ]
1 o 1+6t

14. An appropriate form of a particular solution of the differential equation
y® — " — 12y =z — 2ze” "

1S

(a) yp = Az + Ba? 4+ (Ca? + Da3) e 3"
(b) y, = Az + Bz + (Cx + Da?) e "
(¢) yp = Az + Bz + (C + Dz?*) e 3"
(d) y, = Az + Ba® + (Cx + Da?) e "
(e) yp = A+ Bx + (Cz + Da?) e
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1 0 0
15. Let A= | —4 7 2 |. A basis for the eigenspace of A associated with the
10 —15 —4

eigenvalue A\ = 1 of A is

( 1 3
(a) ¢ 1 0], ]2
1] [0
B
(b) < | O
([ 2]
(717 [t
() O}, [2],
(L2] Lo])
(717 [t
(dys {1,071,
(L] [2])
(_1_ [0 ]
(e) < [ 0|, 1
(L2 [-3]

16. A basis for the subspace
W =A{(z,y,2) : 2 — 2y + 52 =0}

of R? consist of

(a) v1 = (0,1,0)and vy = (—5,0,1)
(b) v1 =(2,1,0)and vy = (—5,1,1)
(¢) v1 = (2,1,1)and vy = (—5,0,1)
(d) v1 =(2,1,0)and vy = (—5,0,1)
(e) v1 = (2,1,0)and vy = (1,0, 1)
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17. Let t = (2,-7,9), u = (1,-2,2), v = (3,0,1), w = (1,—1, 2) be four vectors in R?.
If t = au + bv + cw, then a®> +b? + & =

d
18. The solution of the linear differential equation xd—y — y = z%sinx is given by
x

=cr+xsinx

= cx? + xsinz

— cx? + xcosx

2

)y

)y
(c) y=cxr —xcosx
(d) y

) y=cx—x"cosw
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20
0 3

5 —3

19. LetA:[2 0

] . If P is diagonalizing matrix such that P~1AP = { ] , then

(®P::E1ﬂ
or[7
we-[1?
(@P:;ii]

t
20. Let F(t) = [ _31 ] , et = [ % egt } . A particular solution for the system

X'=AX + F(t) is

[ 3
(a) X, = 1]
L 2
[ 1
)%= |5
e
(C)Xp: 2
-3 ]
(d)XP: 1_
[ —3
(e) X,=1] 1
| 2 |
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o 4 =31
21. If V.= | 1 | is an eigenvector of the matrix A= | 2 —1 1 | associated with the
p 0 0 2

eigenvalue A = 1, then 10a + 65 =

22. Using variation of parameters, the differential equation y” — 2y + y = % has a
particular solution y, = ui(z)e” + ug(x)xe”, then uy(x) =

) 3 In(1 + 2?)

) In(1 + 2?)
(c) —=3In(1 + 2?)

) =In(1 + 2?)

(e) —% In(1 + 2?)

[\LENGV)



231, Math 208, Final Exam Page 12 of 15 CODEO04

23. The general solution of the differential equation
(D+1)(D—-2*D?*—-4D+13)y =0

is given by

= c1e”" + c2e® + c3we® + ¢y cos(3x) + e sin(3w)
1677 + c9e*® + 3 cos(3z) + c4e** sin(3x)

1677 + o€ + czwe® + cue3 cos(2x) + cxe sin(3x)
1677 + coe™H + c3re™ X + cye?® cos(3x) + cxe®” sin(3x)

= c1” + ce® + c3we® + et cos(2x) + et sin(2x)

I
o

I
o

—
@

— N N~ ~—
S A S SN
|
)

2 -1

24. A possible fundamental matrix for the system X’ = [ 49

]Xis

i 1 6415
(a) (I)<t) = I -9 _264t

[ -1 e*
(b) (I)(t) - I 2 _2€4t




231, Math 208, Final Exam Page 13 of 15 CODEO04

25. The solution of the exact differential equation (2xy* — 3) dx + (22%y + 4) dy = 0 is
given by

Y3+ 3x + 4y = c
+3x 3y =c

1 2 1
26. If the general solution of the system X' = | 6 —1 0 | X is given by
-1 -2 -1
a o €
X =¢ b e + ¢4 I} eAtJrc;), f
—2 1 13

thena-b- A=
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27. Let
5 —4 el 4e*
A - [ 3 _2 ] ) ®(t) - [ et 3€2t ] :

If ®(t) is a fundamental matrix for the system X’ = AX, then e/’ =

(a) [ —3el + 4e? et — 462 ]
a I —3el + 3e?t 4et — 3e?t |
(b) [ 3et — 4e? 4ot — 462t ]
| —3e' + 3e2t et — 32t |
(©) [ —3el 4+ 4e?t 4et — 42t ]
| el 3¢ del — e
(@) [ —3e! 4 4% Hel — He?t ]
| —2¢' + 2e* 4’ — 3e? |
n T30t 4402 o _ o2
© | —3e' + 3e2t et — 32t |
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28. The matrix A= | —1 1 —3 | has a defective eigenvalue A = 3 of defect 2. Choos-
0 1 3
1
ing V3 = | 0 | such that (A —3I)3V3 =0 and (A — 31)*V3 # 0, then the general
0

solution of the system X' = AX is

1 2 + 3t 1+t+5 ]
(a) X=[c1 | 0| +c 1 + ¢3 t et
1 t 1
B 3 n B St 1+2t+ %
(b) X = | ¢ 01 +co | =1 | +c _tg e3t
_ _t _
) ) ) 2 i
[ 3] 3t e
(c) X=1a| 0 [ +ec| 1 |+e]| ¢t 3t
| -1 | |t t2
- _ - 3t
3 2 + 3t L4204+ 5
(d) X = | ¢ 01 +c | —1 + c3 _tt2 et
_ _t _
) ) ) 2
—t 3t
(e) X=|al| 0 |4+c| 1| +c g e
—1 __
B B B 2
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