NAME INSTRUCTOR

1.

2.

10.

11

MA 266
FINAL EXAM INSTRUCTIONS
May 2, 2005

You must use a #2 pencil on the mark—sense sheet (answer sheet).

If the cover of your question booklet is GREEN, write 01 in the TEST/QUIZ NUMBER
boxes and blacken in the appropriate spaces below. If the cover is ORANGE, write 02 in
the TEST/QUIZ NUMBER boxes and darken the spaces below.

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

. Fill in your NAME and OLD 9-DIGIT PURDUE ID NUMBER, (not your new PUID

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 vou 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.

A table of Laplace Transforms can be found on the last page of the question sheets.



1. If y(t) =sin2¢ is a solution of y” + 9y = f(t), then f(t) =

A. sin 2t
B. Acos3t
C. 0

D. |5sin2t
E. 13sin2t

2. If y = y(x) is the solution to

dy 4y
— = 0)=4
de 2+ 2%’ y(0) ’
then y(v/2)=
A 4
B.
C. 1
D. 2
E. 212

3. The general solution to z2y’ + 2zy = €°* is

A y=:e"+c

B. |y = z5¢" + ca?
C. y=5e™

D. y=ce™®

E

. y:%65x+c



4. The solution to the problem

(2zy + 2°)dx + (2° + y")dy = 0, y(0) =1

1,5 1
T+ Y =z

2%y + 5y’ =

2 zt Y 1
TYrTrE=s

2%y + 42t +5y° =5

5
1
x2y+x4+%=5

= 9 a W=

5. The solution in implicit form of
dy 2%+ 3y?
dx 2xy
is:

?+yP ="+ C

2 +y? = C2?

P+ 22 =9y +C
Cx? = 23 + 92
2?4y +ay?=C

m OO0 w >

6. Which of the following best describes the stability of equilibrium solutions for the au-
tonomous differential equation y' = y(4 — y?)?

A. |y = 0 unstable; y = 2 and y = —2 both stable‘

B. y = 0 unstable; y = 2 stable

C. y =0 and y = 2 both stable

D. y = 0 stable; y = 2 unstable; y = —2 stable
E. y = 0 stable; y = —2 and y = 2 both unstable



7. Solve the initial value problem y’' —y = e~* with y(0) = a. For what value(s) of a is the
solution bounded (i.e., not tending to infinity as ¢ — +o00) on the interval ¢ > 07

A2
B. |-
C. —1

3

N =

D. all values

E. no values

8. Initially a tank holds 50 gallons of pure water. A salt solution containing % Ib of salt per
gallon runs into the tank at the rate of 5 gallons per minute. The well mixed solution
runs out of the tank at a rate of 2 gallons per minute. Let z(¢) be the amount of salt
in the tank at time ¢. Find a differential equation satisfied by z(¢). (DO NOT SOLVE
THE EQUATION)

A %:%_502-‘::631&
B. Cé_f:g_so?f?)t
C. ili_f:g_so?f%
D. ili_f:g_sozf:at
E. %:%_5&%

9. The function y; = t? is a solution of the differential equation

dy  dy
22 —2t— + 2y = 0.
R T
Choose a function y, from the list below so that the pair y;, y» form a fundamental set
of solutions to the differential equation.

A. yo = t?sint
B. y, = t2%!
C. yp =tsint
D

E. y, = t?



10. The largest open interval on which the solution to the initial value problem

t
(cost)y’—i—my:ln(él—t)

y(2) =0
is guaranteed by the Existence and Uniqueness Theorem to exist is

A.—g<t<g
.0<t<

B

C.lg<t<3
D. 2<t<A4
E.4<t< oo

11. If y(x) is the solution of y” —y’ — 2y = 0 satisfying y(0) = 1 and y’(0) = —1, then y(1) =

A |e !

=Y 0w
DO
ml

el 4 2e2

12. The general solution y(t) of the differential equation

yl/_3y/+2y:2et

(t) = cre! + cpe? + 2¢!
(t) = cre™ + coe® + €
(t) = e' + e* + ctet

Y

<

)
y(t) = cre’ + cpe? — 2te

= Y aw >

y(t) = cret + coe ™ + 2tet



13. The values of the constant r such that y = 2" solves z2y” + 2y’ — 2y = 0 for & > 0 are

14.

15.

A 1+2
+iv/2
+/2

SIS
|
L
.

The proper form of the particular solution of the differential equation
y///+3y//+3y/+y — e—t
used in the Method of Undetermined Coefficients is

A. Ae™?
B. Acost+ Bsint

C. Atcost+ Btsint
D. At?e!
E

.

The inverse Laplace transform of (Sﬁfgg(% is

A. 4de! + 2tet + 3

B. 2¢! + 3te! — &3

C. 2e7t + 3te™! + €3
D. 2e7t + 3te~t + te 3
E. |2¢e! + 3te! — 73




16. The Laplace transform of

f(t)

is

(s —1)(s2+4)

T (24 1)(s2+4)

(s —1)2(s2+4)
2

T (824 1)(s+4)2

(s —4)*(s = 1)

17. Find the Laplace transform of

Y Qw e
N

18.

t
= / (t—71)e" " cos 27 dr
0

A mass weighing 16 1b stretches a spring % ft. The mass is pulled down 1 ft from

the equilibrium position, and then set in motion with a downward velocity of 8 ft/sec.
Assuming that there is no air resistance and that the downward direction is the position
direction. (The gravity constant g = 32 ft/sec?.) Then, the amplitude of the oscillation

1S:

SN -
|
S



19. The solution of the differential equation

20.

=9 a w »

y' =2y +2y=06(t—1),

uy(t)ettsin(t — 1)

e—S
52—25+2

ul (t)
12—2t+2

uy(t)et sint

uy(t)etsin(t 4+ 1)

The general solution to

=9 aw >

yW+2 +y=0

c1cost + cysint

cret + cpet

c1cost 4 cosint 4 cstcost + cytsint

crelsint + cqel cost

cret + coe ™t +cysint 4 ¢4 cost



21. The phase portrait for a linear system of the form ¥’ = AZ, where A is a 2 x 2 matrix

is as follows.

NR\RR&“*ke«g((K

e e R

|
@
|

If r; and ry denote the eigenvalues of A, then what can you conclude about r; and ry by
examining the phase portrait?

A. r; and ry are distinct and positive

B. ry and 7y are distinct and negative

C. 71 and 79 have opposite signs

D. r1 and ry are complex and have positive real part

E. |r; and 7y are complex and have negative real part

22. The function z5(t) determined by the initial value problem

/

Ty = —m

with initial conditions z1(0) = 1 and z5(0) = 1 is given by

A. |x9(t) = —sint + cost

B )
C. )
D. x5(t) = cost
E. z,(t)

= et —je”



23. Find the general solution of the first order system

S A= (6 —4
x—AxWhereA—(1 2)

. - 2 . . . .
given that & = ( 1 ) is an eigenvector associated to the repeated eigenvalue r = 4 for

the matrix A, and that 7 = < 0

A. cl(?)e4t+02t(?)e4t

B. cl<?)e4t+02<2t:1 )e4t
C. cl( )e“—i—@(é)e“
D. cl( )e4t+02(t41_2)64t
E. cl( )e“—i—czt((l))e‘“

L ) satisfies (A — 41)7f = £.

— N O = N

10



24. Find the solution of the initial value problem

(11N o (2
x—(41)xvv1thx(0)—(0)

25. Consider the system

8

2 a 1
S\l «
For what values of « is the equilibrium solution & = 0 an asymptotically stable node?

A. no value of a

B. [a< 1]
C.a>1

D. -1l<ax<l1
E

. all real o

11



f(t) = L7HF(s)}

F(s) = L{f(1)}

10.

11.

12.

13.
14.

15.

16.

17.
18.
19.

at
n
& (p>-1)
sin at
cos at

sinh at

cosh at
e sin bt
e cos bt

tneat

)

s"F(s) —

(s

(s

12

e N

S—a

n!
sn-‘,—l

F(p+1)
sp-i-l

52 + a2
s2 + a2
2 _ g2

s2 — g2

_ Cl)2 +b2

S—a

_ Cl)2 +b2

— o —sfD(0) — fH(0)
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