MA 262 Fall 2001
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, fill 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
number 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 1-25. 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.
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2
1. The general solution of y —'i% (L+2)" is A y(z) =
B. y(z) =
C. y(z) =
y(z) =

I)—l U’lli—‘

1 3
(z+ )1+ x)?

E. y(z) =z(1+z)* +

cC

(1+:L‘)3+(1—+x—)2

(1+:c)3+c

(14 )2

(14 z)?

2. Initially a tank holds 100 gallons of pure water. A salt solution conta.mmg z Ib. of
salt per gallon runs into the tank at a rate of 3 gallons per minute. The well mixed
solution runs out of the tank at a rate of 2 gallons per minute. Let (t) be the amount
of salt in the tank at time ¢. Find a differential equation satisfied by z(t).

A.

B.

dr 1 3z
dt 5 1004¢
dr 2 3z
dt ~ 5 100+¢
dm__3 2z
dt 5 100
dr 1 2x
dt 5 100+¢
dz 3 2z
dt ~ 5 100+¢

3. The general solution of (2zy + cosy)dz + (2% — zsiny — 2)dy =0 is

A.

@ o aw

T’y +xcosy —2y=c
T2y +cosy—2y=c

z?y+xsiny — 2y =c
2y —zcosy — 2y =c

2y’ +xcosy—2y=-c



4. The solution to the initial value problem
y' =3y +2y=0 y(0)=0 ' (0)=1
has value y(In2) =

= o aQw >
© o kN O

5. The constants a, b, ¢ are real and the roots of the equation ar? + br + ¢ = 0 are
7 =1+ 2i. The general solution of the differential equation ay” + by’ +cy =0is y =

A. e®(c1cos2z + co8in 2x)
B. e?*(cysing + cycos )
ci1e® + cqe?®

€1 COST + cosinx

= O Q

€1 €0s 2z + ¢y sin 2%

6. If y1 and y, are two solutions of the nonhomogeneous differential equation
y" + a1(z)y’ + az(z)y = F(z)
then which of the following functions is also a solution of the same differential equation.
A y1 -y
B. y1+y2

1
C. 5(3/1 + y2)

1
D. 5(111 - yz)

E. y1 — 2y,



7. If y = wayy + uay2 where y; = €?* and y, = e~2* is a particular solution of

y' — 4y =4tanz

then u; and u, are determined by

8. The function y; = e® is a solution of

zy" -2y +(2-z)y=0

O aQw >

uy =e tanz uhb=—e*tanz
' =—e"®sec?r uh=e*sec?y
uy = —2sin2ztanz u) = 2cos2z tanz
u) = 2sin2ztanz uh = —2cos2z tanz

u) =tanz ub=0

If y2 = u(z)e® is the other linearly independent solution, then u must satisfy

Al zu" +4' =0

B. zu"+2(z—Du' =0
C.zu'"+(x-20u =0
D. zu" +2(z—-2)u' =0
E

vz u=0

9. The general solution of y” — 3y’ — 4y = 0 is y = c1e 7% + cpe®®. Which form would you
use to determine a particular solution to the equation y” — 3y’ — 4y = xe™ % + cos 2z

by undetermined coefficients?

Aze™" 4+ Bcos 2z

Aze™ + Bcos2z + Csin 2z
z(A+ Bz)e™™ + Ccos 2z
z(A+Bz)e *+C cos 2z+D sin 2z
Az®e™® 4+ Bcos2z + Csin 2z

=9 QW >



10. Find all values of a such that the following system of equations has exactly one solu-

tion.
rT+y—z=2
r+2y+2=3

t+y+(a®2-5)z=a

1
11. Let A =

oo~
oo

-1

12. The Wronskian of the functions {z, sin z, cos z} is equal to

@9 Qw e

a#2anda+# -2

a=2o0ra=-2
a= -2
a=+V5
a#0

0 | and let B = A~1. Then the entry b;3 of A~ is

A. z(cosz)(sinx)

B. z(cos® z—sin®r)

C. 0
D. z
E. —z



13. Let S be the subspace of R® consisting of all vectors x of the form
x=(r+s, r—s, 2r+2s), r, sreal. A basis for S is the pair

A. (1,1,2), (1,-1,2)
B. (2,0,4), (2,0,2)

C. (1,1,2), (-1,1,2)
D. (2,1,1), (2,-1,1)
E. (1,1,2), (2,~1,1)

14. Which of the following are subspaces of the set of all continuous function on (—00, 00)
(i) functions f such that f(z) = f(—z)
(ii) functions f such that f” 4 2f' + 22f = z2
(iii) functions f such that f(1) =0

>

. (i) and (ii)
. (i) and (iii)
. (ii) and (iii)
. (iii) only

= o0 aQw

. (i) only

15. Let S denote the set of all polynomials of degree less than or equal to 4. What is the
dimension of S7?7

5 U QW e
St b W N =



16. Let L denote the differential operator (D — 1)?(D? + 1). Then a basis for ker(L) is:

— — 2 .
A. e® 1 e D sing, cosx
2,
e® ,sinzx,cosx
e®, ze%,sinx,cosx

2
ea:, e—z’ ez +1

= o QW

z—1)2 _z?41
el ),e

17. Determine all values of k such that the vectors (1,~1,0), (1,2,2), (0,3, k) are a basis
for R3.

k=1
k=2
k#2
k#1
k+3

@59 QW

18. Let T : R® — R? be the linear transformation given by T'(z) = Az where

1 2 -3 4 5 ) ) )
A= [2 —7 11 13 19| Find the dimension of the kernel of T'.

= o awe»
W N H O



1
19. Let T : R? — R3 be the linear transformation defined by T ([1}) = 2] and

r(8]) - 5] s (]) :

L]

O W O =

]
L

Q
r 1
o NN
L )

O
B UT

=3
r 1
52 BT O]
—— )

20. The product of the eigenvalues of the matrix M = [_11 411] is:

=9 aQw»
SN I NN

21. The matrix A = [; :g] has eigenvalue —2 + i. Which of the following is an
eigenvector of A?

A. (5,5—1)

B. (5,3—1)

C. (3+1,5)

D. (5-1,3)

E. 3+4+14,3—1)



3 0 0

22. The eigenvalues of the matrix A= | -2 3 —2| are 3 and 5. One of the associated
2 0 5
eigenspaces has dimension one. This eigenspace has basis:
K
A. 1
| —1
R
B. |0
b 0 -
1]
C. |0
N 1 -
[ 1
D. 0
| —1
[0
E. |1
1

23. A 2 x 2 matrix A has eigenvalues —1, 4, with corresponding eigenvectors (g) and

(_11 ) The general solution to x’ = Ax is

ZTg = 2cycost — cysint

- Cz€4t

Ty = c1e2t 4 cyet

. { z3 = 3cycost + cysint



24. The real 2 x 2 matrix A has eigenvalues 1+i and 1—4, with corresponding eigenvectors

[” and [—z] Cdfx = (il ) is the general solution x’ = Ax, and z5(t) = e?(c; cost+
2

1
cysint), then z;(t) is

@ o aQw»>

25. If a fundamental matrix for the system x’ = Ax is X(t) = [ 0

et

solution, y,(t) of x' = Ax + [ 9

], such that y,(0) = 0.

10

et

e *(cz2cost — ¢y sint)
e ?(cy sint — ¢y cost)
et(cysint — ¢y cost)
e*(cysint —~ 2cy cost)

ef(ca cost — ¢ sint)

69t ] , find a particular

[ ¢
| 2t — 2

[ 2¢t
t

[ tet
|2 — 2t




