MA 262 Spring 2003
FINAL EXAM INSTRUCTIONS

NAME INSTRUCTOR
INSTRUCTIONS:
1. You must use a #2 pencil on the mark-sense sheet (answer sheet).

2.

On the mark—sense sheet, 1l in the instructor’s name and the course number.

. Fill in your name and student identification number and blacken in the appropriate

spaces.

. Mark in the section number, the division and section number of your class. For

example, for division 02, section 03, fill in 0203 and blacken the corresponding circles,
including the circles for the zeros. (If you do not know your division and section
pumber ask your instructor.)

Sign the mark-sense sheet.

. Fill in your name and your instructor’s name above.

_ There are 25 questions, each worth 8 points. Blacken in your choice of the correct an-

swer in the spaces provided for questions 1-295. Do all your work on the question sheets.
Turn in both the mark-sense sheets and the question sheets when you are finished.

No partial credit will be given, but if you show your work on the question sheets it
may be considered if your grade is on the borderline.

_ NO CALCULATORS, BOOKS OR PAPERS ARE ALLOWED. Use the back of the

test pages for scrap paper.



NAME

INSTRUCTOR

1. Let y be the solution of 3’ = £ + ze” that satisfies y(1)

9. A tank initially contains 100L of
Water flows into the tank at the rate of 4L/min, and the well-
out at the same rate. What is the amount of chemical (in grams)

minutes?

=0. Then y(2) =
A)
B)
C)
D)

A)
B)
C)
D)
E)

2e? — 2e
et —e
2e¢? —¢
2¢e?

0

a solution in which is dissolved 50g of chemical.
mixed solution flows
in the tank after 50

25¢~2
100—50e2



3. The general solution of (2zy® + 2x) + (22%y — siny)y’ = 0 is given by:

A) z%y?+2zytcosy=C
B) 2zyP+2zy=C

C) z*y?+z=C

D) z*y’+z®+cosy=C

E) §x3y —zsiny=C

4. One solution of the equation zy” + (1 — 2z)y + (z — 1)y =0 is y1 = €. If another

solution has the form u(z) - e* then u must satisfy:

A) zu”"+u' =0
B) v +u =0

C) v +zu' =0
D) zu’+e"u' =0
E) e*u’ +zu' =0



5. A particular solution of y"” —2y' +y=sinz +e” (for a suitable choice of constants)

18:

A) Asinz + B+ cosz + Ce®

B) Asinz+B cosz+Ce®+Dxe”

C) Asinz + Bz?e”

D) Asinz+ Bcosz + Cze®

E) Asinz+ Bcosz + Cze”

6. A basis of solutions to (D?+4D +4)y =0 is:

A)
B)
C)
D)
E)

cos 2z, sin 2x

623: , T 62:::

62:1:, 1?62:”, x2e2a:

2,2z

—2m’$ e

e %% ze




7. If y = uyy1 + uay2 is a particular solution of the equation y" —2y' — 3y = 4e**, where
y1 = e~ % and yp = €°%, then u; —up is

8. Let A=

N = DN

w O =

— N WO

U

2
3
7

. The rank of A is:

A)

B)
C)

D)

E)

A)
B)
C)
D)
E)

. eS:l:
© 7
z+g5_a:
€T
et + e
1
2
3
4
5



9. The system

z+y—2z=3 A)
z—y+3r=4
2 Y B)
z+y+ (k*—10)z=k
has infinitely many solutions if C)
D)
E)

1 0 -2

10. LetB:{ 0 -1 0} and let C be a 3 x3 matrix with detC=6.If P isa

-3 0 8
nonsingular 3 x 3 matrix, then det(3BP~'CTP) is:

A)
B)
C)
D)
E)

k=-3
k=4
k=20
k=3
k=1

—-324
—-108
—36
-2

0



1 -1 00
11. Let A= (1) (()) (i i . Then det A is: A) 6
0 1 10 B) 1
C) 0
D) -2
E) —4

1 0 1
12. Let E = {2 -1 1 ] _ The element in the first row and third column of E1is:

0 1 -1

A) 1

1

B) 3

1

0 3

1
D) -3

E) -1



13. A basis for the subspace of R* spanned by the vectors _

17 107 [0
{(1,2,—1,0),(4,8,—4,—3),(0,1,3,4),(2,5,1,4)} is: N |9 1| o
ol ol |1
2] Lol L1
17707 [0
9 1 0
B) 1 _11'|=3]"]o
o) Lald L1
ERRUNE
0 1] 1o
C 7113 ’{0}
Lo Lo 1
17 107 01 O
ol 111 fol |0
D) 1gl°|ol’ 1}’ 0
1ol Lol Lol L1
17107
1! o
E) 1ol |1
(o] L1l

14. Let W C R* be the subspace of solutions of the system of linear equations AX =0,

2 1 2 3 . .
whereA:[1 1 3 Ol.Flndaba&sforW. -__1-1 F—37
A) 1 0
0 3
LO_ Ll_
i 1'1 r 17 [0
-1 0 0
B) 0 -11’10
Lol Lol L1
i 1'1 r 0]
0 1
€) -1 4
| 3] L-3]
] [5]
D) 1 0
Lol L1
— gl)-1 | 21-1 14
E) -2 1’11
1) Ll Lo




15. One eigenvalue of [

W N -

is:

16. For what value(s) of k will the functions 2z —1, kx*—1,and 3z—k+1 Db

independent over R?

-1

O =

2

A)

B)

C)

D)

E)

0]
1
L1

1]
0},
[ 0]
[0
1

B

1
~1
|1

A) k#mk#:§

B)
C)
D)

E)

k=0k=
k=0k=
k=0

k+0,k#

>
2

[ 1 0
0f, 1
LO -1

1} is A = 2. A basis for the corresponding eigenspace

e linearly



17. Which of the following sets S are subspaces of the given vector space V?

(1) §={(z,y,2) €eViz+y+2z= 0}, where V = R®
2 S={yeVly"+2% +y= 1}, where V =C?*(I)

(3) S={AeV]A= AT}, where V = M3(R) = the vector space of 3 x 3 matrices

with real elements

(4) S ={A € V|det(4) = 1}, where V = M>(R) = the vector space of 2 x 2 matrices

of real elements
A)
B)
C)
D)
E)

18. Which of the following matrices are nondefective?

13 12 0 1
= = oy ?
S R A )

A)
B)
C)
D)
E)

10

(3) only

(1) and (3)
(1) and (2)
(2) and (4)
(3) and (4)

A only
B only
A and B
A and C
B and C



0

19. Let T : R? — R? be the linear transformation such that T ([g]) = {—1], and

o([]) = (i) e G- Ls])

A. [_31]
B. {:ﬂ
D. [_11
= (7]

20. The general solution of y" -3y +4y —2y=0is

11

A) y=cie” +cacosT+C3 sinx

B) = c;e”+cae® cosztcze” sinz
C) y=cie®+ cae’T + c3

D) y= cle‘”+026(1+‘/§)’”+03e(1_‘/§)x

E) y=cie® +coze” + cazle®



21. Which form should you use to determine a particular solution to the equation
y'" + 8y = t3 + 2e7 %
using the method of undetermined coefficients?
A) y(t) = AP+ B> + Ct+ D + Ee™%
B) y,(t) = At® + Be™*
C) y,(t) = A3 + BtPe™?
D) wp(t)=At*+Bt* +Ct+ D+ Ete= %t

E) y(t) = At3 4+ Btde 2 +Ct2e 2t + Dte™* + Ee™ %

22. The system

gy _ [V 1] |= 8et
zh 4 1] |z —4¢t
has fundamental matrix

e3t et
X(t) = [263t __26—t]'

A particular solution Zp(t) = [ﬁ;gg] has z(t) equal to:
A) 8¢
B) —2¢
C) -8t
D) —2et
E) 8e*

12




93. An annihilator of 3e® is:

24. Three independent solutions to

T} 1 0 0] {1
112'2 =11 0 2 To | -
zh 0 2 3] |z3

are

13

A) (D-1)°
B) (D-1*
C) (D+1)°
D) (D+1)*
E) D3(D?+2D +1)

[ 3et 0 0
A) et |, | —2et]|,| et
| —et et \_26‘“

B) jetl,] 01, et
[et] [e™] [ 0
C) o, 01],]e*

[et] [ 0 ] [ 0
D) ol,|—-2t],]| e

(o] L o | |-e*

et [ 0o 1 [ O
E) ol,]—2et],]| e*

0] | et | L262t



25. Two independent solutions to

y
iz

are

|

|
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|

14

A

g

B)

C)

D)

E)

il
Sl

[
|
[

ot

e t|’
ot
et]’

cost
sint

cost
sint

0

int

|

0
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