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

dy _
de

then y(In2) =

6e2*7Y, y(0) =0,

2. The solution of the linear differential equation xy’ = 2y + z3e™* is
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3. The solution of the exact differential equation

(%—Fy—klny) dz + (E

—|—:13—|—1nx) dy =0
Yy

1S

(a) ylnx + 2y +xlny = ¢

(b) ¥*Inz+ 2y +xlny =c
(c) ylnz + 2’y +xlny =c
(d) ¥*Inz+ 2%y +2xlny =c
(e) ylnz +xy*> —xlny =c

4. By making a suitable substitution, the differential equation 3’ =

transformed into a separable differential equation

) 402 +9
) 9v? +4
(c)v:9 —4
(d) v = 40?
) 9

—4
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(92 + 4y)? can be
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5. Let u = (7,—6,4,5), v = (3,-3,2,3) and w = (1,0,0, —1) be three vectors in R3.
If w=ciu+ cov, then ¢; + co =

1 -3 -9 =5
6. If the rank of the matrix A= | 2 1 K 11 | is?2, then K =
1 3 3 13
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7. The general solution of the differential equation
(D —1)(D+2)*(D?*+9)y=0

is given by

) y = c1€” + cae” 2 + czwe™ 2 + ¢4 cos(3x) + ¢ sin(3z)
) y = c1e® + cawe > + c3 cos(3x) + ¢y sin(3x)

(c) y = c1e” + coe™* + c3cos(3x) + ¢y sin(3z)
) y = c1e® + c2e® + c3we® + ¢4 cos(3x) + ¢5sin(3)
)y

= 167" + c2e® + c3we®™ + ¢4 cos(3x) + ¢ 8in(3x)

8. An appropriate form of particular solution of the differential equation
y" — 2y + 2y =e"sinx

1S

d yp—Ae cosxr + Be *sinx

(e) yp = Aze™™ cosx + Bre “sinz
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5 —6
2 =2
diagonal matrix D such that P~'AP = D, then

9. If the matrix A = { ] is diagonalizable with a diagonalizing matrix P and a

wr=[13] =[5 1]
we=[} %] o=[51]
or=[73]o=[o
wr=[37]-p=[07)
0r=[7 5] 2=0 5]

10. Using variation of parameters, the differential equation
y' 4+ 9y = 1 csc(3z) has particular solution
Yp() = u1(x) cos(3z) + uz(x)sin(3z). Then ui(x) =
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1 2 1
11. The matrix A = 6 —1 0 has
-1 -2 —1

(a) Three distinct real eigenvalues
(

b) one real and one pair of non real eigenvalue

(d) no real eigenvalues

(e) one eigenvalue of multiplicity 3

oo
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)
)
(c) one eigenvalue of multiplicity 1 and one eigenvalue of multiplicity 2
)
)

12. If y = cha:” is a power series solution about the ordinary point x = 0 of the

n=0

differential equation 3" + xy = 0, then the coefficients ¢, satisfy

(@) oz = oy "2
(©) cpp= —— > 1
(n+1)(n+2)
—2c,
(d) ensa = CERCED
—Cn n>1
n+2)  ~



233, Math 208, Final Exam Page 7 of 10 | MASTER |

13. The sum of the indicial roots at & = 0 for the differential equation 3zy” +vy' —y =0
1S

~/
o
SN—
Nl w O Wl

1 2

14. The general solution of the system X’ = [ 43

] X is given by
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15. Let F(t) = [(1)] , et = {Z?j: _czlsit ] A particular solution for the system

X' =AX + F(t) is

(a) X, = ‘01}
) %= | o
@ %= 5]
@ %= | |
© %= 5]

16. The guaranteed radius of convergence of the power series solution of the differential
equation 3" + 4xy’ + 2y = 0 about the ordinary point z = 0 is
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17. A general solution of the system X' = [

18. If A= {
@ |
ORA
@
@ [
OIS
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1 —4 :
19 ] X is

[ —4 PR 5
4 | T o )"
+ e

t262t ]

5+ te?t
2t
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19. A possible fundamental matrix for the system X' = [

Exam

th 363t
62t 26375
2€2t 363t
€2t 2€3t
e?)t T
2t 2631?

62t
e
6275 4€3t

e2t 26375

3€2t 363t- ]

4€2t 26375
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5 —3
2 0

}Xis

| MASTER |

20. A 2 x 2 real matrix A has a eigenvector [ | iz ] associated with the eigenvalue

A =2+ 3i of A. Then the general solution of the system X' = AX is

(a) X =
(b) X =¢
(c) X =a
(d) X =a
() X =¢

| cos(3t) +sin(3t) |
| cos(3t) + sin(3t)

| cos(3t) — sin(3t)

3 cos(3t)

cos(3t)

3 cos(3t)

3 cos(3t)

| 2cos(3t) — sin(3t)

3 cos(3t)

| 2cos(3t) — sin(3t)

et + Co
e?t 4 Co

e’ + ¢y

et + Co

et 4 Co

| —cos(3t) + sin(3t)

3 sin(3t)
— cos(3t) + sin(3t)

3 sin(3t) _
— cos(3t) + sin(3t)

sin(3t) _

sin(3t)
| —cos(3t) + sin(3t)

2 8in(3t)

| —cos(3t) + sin(3t) |

2t

2t

2t

2t

2t



