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

;l—gyv = y’sinz — y*cosz, y (g) = %,
then y(7) =
(a) 1 (correct)
(b) 2
(c) 0
(d) -1
(e) -2

2. In a certain culture of bacteria, the initial amount was 2000. If the number of
bacteria doubled after 8 hours, then the number of bacteria present after 24 hours
is
(Assume the rate of change of population is proportional to the population present
at time t)

(a) 16000 (correct)
(b) 8000
(c) 12000
(d) 20000
(e) 24000



232, Math 208, Final Exam Page 2 of 14 | MASTER

3. The solution of the linear differential equation bz = y=23is
x

(a) y(z) = 3Inx + ca’ (correct)
(b) y(z) = z?Inzx + cx?
(c) y(z) =z'lnz + cz?
(d) y(z) =2°Inz +cx
(e) y(z) = z*Inz + cz?
4. The general solution of the differential equation
dy
7 b
(y —22)-- =6
is
a) y+3lnjy—2z-3|=c (correct)

(a)

(b) (y—2z)+Inly—2z+3|=c
(c)z+lnly—2z+3|=c

(d) z—Injy—2z+4|=c

() y—Injly—2z+4|=c
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5. The solution of the exact differential equation
(52* — 423y dz + (5 — 32*y*) dy = 0

1S

MASTER

(correct)

6. Let u = (1,2, -3), v = (3,1, —2) and w = (5, —5, 6) be three vectors in R5.

If w=ciu+ cyv, then ¢; — ¢; =

(a) 7

(b) 6
(c) 5
(d) 1
(e) =2

(correct)
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7. The rank of the matrix A =

8. The dimension of the subspace W : {(z1, x2, z3,14)
equal to

Page 4 of 14

27 —-10 -19 13

| MASTER |

(correct)

: T1 = To + 23 + x4} of R* is

(correct)
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9. The general solution of the differential equation
D*D*-6D+13)y=0

is given by

(a) y = c1 + cor + c3€3* cos(2x) + c4e3* sin(2x)

1 MASTER

(correct)

(b) y = c12 + c3€** cos(3x) + c4e?* sin(3z)

(¢) y =1 + o + c3€** cos(3x) + c4e?* sin(3x)

(d) y = ¢ + cox? + 3% cos(2x) + c4e® sin(2x)

(€) y = c1 + cox + 3 cos(2x) + ¢4 sin(2x)

10. The Wronskian of the function
y1(z) = z, yo(x) = rInz, and y3(z) = 2

is

(a) T (correct)
(b) z Inxz

(c) #?
(d) 0

(e) 2+ =
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11. An appropriate form of particular solution of the differential equation
Y +y=x+coszis

(a) yp= Az + B+ Czx sinz + Ez cosz (correct)

(b) yp = Az + Cz sinz + Ex cosx

(c) yp=Azxr+ B+ Csinz + F cosz

(d) yp = Az + B + Cz? sinx + Ex® cosz
(e) yp = Az* + Bx + Cz sinz + Ex cosz

12. A particular solution of the differential equation y” + 4y’ — 5y = 8¢37 is

i |

(a) Yp = 563? (correct)
1

(b) Yp = —e™
1

(C) Up = ge&c

(d) gy = 3¢*

b

3z



232, Math 208, Final Exam Page 7 of 14 MASTER

13. Using variation of parameters, the differential equation y”+y = csc? z has particular
solution y,(z) = uy(x) cos = + uz(z) sinz. Then uy(z) =

—CSCT (correct)

: =51
14. If the matrix A = [ 2 _5 J is diagonalizable with a diagonalizing matrix P and a
diagonal matrix D such that P~'AP = D, then

wr=[13]0-[38
we=[41]o-[48
or=[14]0-[22)
we=[1 2038
or-[31]0-[3¢




232, Math 208, Final Exam Page 8 of 14
=1 0 2
15. The matrix A = 1 -3 0 | has
0 3 -2

a) one real and one pair of non real eigenvalues

(
(

)
)
(c) three distinct real eigenvalues
(d) no real eigenvalue

)

(e) one eigenvalue of multiplicity 3

a

16. If v = | b | is an eigenvector of the matrix A =
1
the eigenvalue A = 1, then a + 2b =

MASTER

(correct)

b) one eigenvalue of multiplicity 1 and one eigenvalue of multiplicity 2

3 -2 0
—1 3 =2 | associated with
0 -1 3

(correct)
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17. The largest root of the indicial equation at = 0 for the differential equation
2¢y" —y —y=01is

(correct)

18. The differential equation
?(1—-2)y" + Bz +2)y +zy=0

has

a) one irregular singular point and one regular singular point (correct)

b) two regular singular point

(a)
(b)
(¢) two irregular singular point
(d) no singular point

)

(e) three regular singular point
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o0
19. If y = chx" is a power series solution about the ordinary point x = 0 of the

20.

n=0

differential equation y” + zy’ + 2y = 0, then the coefficients ¢, satisfy

=]

(a) Cn+2 = ﬁ-{-—lcn’ N1 (correct)
b =g, n>1
(b) ent2 g m N2
— -+ ny =1
(¢) cnta T 2
d = s = 1
(d) ot T 2

3
(e) cnt2 g om N2

The minimum radius of convergence of the power series solution for the differential
equation (22 — 3)y” + 2xy’ = 0 about the ordinary point z = 0 is

\/-3_) (correct)
00

0

3

2
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1

21. IfX:C1 [ -3

} et + o ! g ] 5 is the solution of the initial value problem

; |3 8 _ji o
X_{‘l 2]X,X(0)—!1},thencl+@—

1
(a) ? (correct)

22. If y = 2™ is a solution of the differential equation
2" + 5xy’ + 4y =0

then m =

(correct)




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

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

24. A general solution of the system X' = [
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=

-3 4 s 4
6 —5 ] X is given by
(correct)
3 -1 :
1y JX is
(correct)
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3 0 0
25. Let A= | —5 8 —5 | . A basis for the eigenspace of A associated with the eigen-
0 0 3

value A\ =3 of A is

S -—1-1
(a) 11 0 > (correct)
| 0 1 1)
11 -11)
) ¢ |1 0|}
T T
Pl BN
(c)s(2].1]0 T
REBEESS
g L
@ { |1 1
| 0 %
(1] [-17
(e) 211 0
L0 L1

3

26. If the matrix A = [4

—4 . .. .
] has an eigenvalue A = 3 + 4i with corresponding

: 1 :
eigenvector [ L ] , then the general solution of the system X' = AX is

(a)

(correct)

[ c) cos4t + cpsin4t At
| c18indt — ¢y cos 4t

(b)

[ c1sindt — cosindt | o,
; e
¢y sin 4t

cpcosdt + cosindt | o

(c) e

c1sint + cocost |

[ c1cos3t + cosin3t | .
¢y sin 3t — ¢o cos 3t j

c1sin4t — cosindt |
¢y cos 4t
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27. A possible fundamental matrix for the system X' = !

[ —2¢t €8t ]
(a) d(t) = Bet o8t
26t 66f
(b) (I)(t) — ] _5et eﬁt
Fet 8t
@20 =% ]
:et —2e8t
(d) (I)(t) = et 5eSf
'Set 881‘
@ o0 =% ]
3 0 =3
28.fA=|50 7 |,thenedt =
30 =3
[ 19% 0§ -3
(a) | 5t+18t2 1 Tt — 182
| 3t 0 1=3¢
F1=38 0 3t

(b) 56t 1 Tt— 18t
| 3% 0 1=3
(13t 0 -3

(c) 182 1 Ti
| 3 0 =%
[ & 0 =3

(d) | 5t +18t% 1 7t — 18t2
| 8t 0 L—=3
Fl—3t 1 =3

(e) 56 1 Tt
| 3t 0 -3t

Page 14 of 14

6 2
5 3

]Xis

(correct)

(correct)




