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FINAL EXAM INSTRUCTIONS
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You must use a #2 pencil on the mark-sense sheet {(answer sheet).
Make sure the cover of your question booklet is the same color as your answer sheet.

On the mark-sense sheet, fill in the instructor’s name and the course number.

Fill in your NAME and STUDENT IDENTIFICATION NUMBER. and blacken in the
appropriate spaces.

. Fill in the SECTION NUMBER boxes with 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 number
ask your instructor.)

Sign the mark—sense sheet.

Fill in your name and your instructor’s name on the question sheets above.

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

in the spaces provided for questions 1-25. Do all your work on the question sheets.

Turn in both the mark-sense sheets and the question sheets when yvou are finished.

. Show your work on the question sheets. Although no partial credit will be given, any

disputes about grades or grading will be settled by examining your written work on the
question sheets. ‘

NO CALCULATORS, BOOKS, OR PAPERS ARE ALLOWED. Use the back of the test
pages for scrap paper.




1. Solutions to (2zy + cosy) + (z* — zsiny — 2)%;% = 0 satisfy

A Py +rcosy—22y=c 3
B. 2%y + cosy — 2y = ¢
C. 2%y +-zsiny—2=c¢
D. z?y —zcosy — 2z =¢
E

. 2y’ +zcosy —2r =¢

2. The general solution to zy' +y = € is

A y= %653: +c
B.y= %esz +ce™®
C.y= e+ ezt
D. y = ce®®

E y=2e"4¢

3. The substitution v = y/z transforms the equation % = sin(y/z) into

A. v =sin(v)
B. v/ = zsin(v)
v' + v = sin(v)

zv' 4 v = sin(v)

=S Q

v' + zv = sin(v)




4. If z = z(t) is the solution to the initial value problem

% + 1z = 2tet, a:(()) = -1, £'(0) = 0,
then z(1) =
A e
B 1
c. -1
D.1
E. 0

A fish tank contains 20 gallons of a salt solution with a concentration of 5 grams of salt

per gallon. A salt solution with a concentration of 10 grams/gallon is added to the tank
- at a rate of 2 gallons per minute. At the same time, water is drained from the tank at a
rate of 2 gallons per minute. How many grams of salt are in the tank after 10 minutes?

A.

B
C
D.
E

200e™! + 100
. 200 — 100e7t
. 200e — 100
100
. 200

- The subspace of R? spanned by the vectors (1,1, 1), (1,1,0), (0,0, 1), (3, 2, 1) has dimen-

sion

A.

B
C.
D
E

W N = O




‘ 1 ¢ 2 -1
7. Find a basis for the null space of the matrix [2_ -1 5 —2J .

6 1 -1 0
(1) [1\ [-2
J -1} (o] {1
A=) o] | o
\-1/ \1/ \o

8. If T:R® — R? is a linear transformation satisfying
T(1,0,0)=(0,0,-1), 7(0,1,0)=(1,1,0), T(0,0, 1) =(1,1,2),

then 7(1,2,3) =

A. (5,5, 5)
B. (2,1,0)
C. (2,-1,1)
D. (0,0, 0)
E. (1,2,3)




9. For which value(s) of k are the vectors (2, -k,0), (1,2,2), and (0, 1, —k) linearly depen-
dent? :
A. No values of k.

B. k=-2

C. k#-2

D. k=0

E. All values of k.

10. For which value(s) of k are the vectors (2, —k, 0) and (1, 2, 2) linearly dependent?

A. No values of k.
k=-2

k# -2

k=0

All values of k.
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11. For which value(s) of k are the vectors (2, —,0), (1,2,2), (0,1, —k), and (0,1, k) linearly
dependent?

A. No values of k.

B. k=-2

C. k+# -2

D. k=0

E. All values of k.




12. If A= (1) g ?1 ,and B = A7!, then the entr}_y bes of B is
00 3
A0
B. -4
C. 4
D. 1/6
E. —-2/3

13. Determine all values of k£ so that the following system has no solution.

zy + 39+ 31’3 =1
2z + 49+ 523 = 1
I — Zg + k2$3 = -k

=D om P
=
[l

14. If one solution of ¥” +y' — 2y = f(z) is y(z) = Inz, then the general solution is

A . ¢lnzx

B. ciInz + cze® + cze” %
C. ¢c1e® + e 4+ Inzx
D. cie® 4 cpe™ %
E

. cie T+ e +1nz




15. If y(z) is the solution of " —y' — 2y = 0 satisfying y(0) = 1 and 3'(0) = —1, then y(1) =

A e 1426 :

m e aw
g}
[

16. Find all values of the exponent r such that 4y = z" is a solution to the equation
z?y" + bxy’ + 4y = 0.

A r=-2
B.r=-1,—-4
C.r=1,4
D.r=44
Er=-3+%

17. The general solution of ) 4+ 23" +y =0 is

A. y=cycost+ czsint

B. y=c¢tcost + catsint

C. y = cie* + cytel + c3cost + ¢ysint
D. y = ciet + cotel + cae™ + cute™
E

. y=crcost+cysint + cztcost + cylsint




18. In the method of undetermined coeflicients, the appropriate form of the particular solution
for the equation y” — 4y’ = 3cost +e 2 is

A y(t) = Acost+ Bsint +Ce™ ™
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19. A particular solution for ¢ + 2y +y =z 'e ™ is
A. (lnz — z%)e™®

B. Ax7le™®

C. Aze ™

D. e®lnzx

B

.xe%lnx




20. For which values of the parameter o will the equation y” + ay’ + y = 0 have all its

solutions tending to zero as ¢ tends to infinity in-a manner similar to that depicted in the
following graph?

A Ao
Vv

a <2
a=0
0<a<?2
o> 2

MU Qw >

all

2
21. The eigenvalues of the matrix |1 g 2 are
0 -1 1
-2,1,-1
3,3,-1
2,2,1
2,1,1
1,-1,2

Y Qw»




22. The general solution of the linear system of differential equations

Ty = 4z + 33

is equal to

Aol val sl
B. g z:] + 3 [_25;53]
o o] ]va ]

'e—~t eSt
D. CI e_t] +62 {265t

E. None of the above.

23. The function z3(t) determined by the initial value problem

T, =
T, = —I
with initial conditions z;(0) = 1 and z2(0) = 1 is given by
A. o = —sint + cost
B. z; =sint 4 cost
C. z2= (et +e7)
D. zo =cost

E. zq = ie" —ie7®
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9 :ﬂ has complex eigenvalues r = —2 £ 4. An eigenvector

24. The 2 x 2 matrix A = [

.. 1 -
corresponding tor = —2 + 12 18 (_1 _ i)' The system

.’,l—',” = A.’f+ (34) €_2t

1
2

(—2+i)t | 2
(--1 - ’L) € © (2) €

14
cost _ot sin ¢ _ot 1y o
B. o sint—cosz'ﬁ)6 + e (—sintwcost e+ 2 €

has one solution given by Z(t) = ( ) e~%. What is the general solution to the system?

A,

25. If we know that the determinant of a 3 x 3 matrix A is zero, then we can deduce that

A. Any system of the form A7 = b has infinitely many solutions.
B. The system AZ = 0 has only the zero solution.

C. The system AZ = 0 has a non-zero solution.

D. A =1 is an eigenvalue for A.
E

. A1 exists.
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