Form A

Math 2214 Common Part of Final Exam May 4, 1998

I nstructions: Please enter your NAME, ID NUMBER, FORM designation, and
INDEX NUMBER on your op-scan sheet. The index number should be written in the
upper right-hand box labeled “Course.” Do not include the course number. In the box
labeled “Form,” write the appropriate test form letter A. Darken the appropriate circles
below your ID number and Form designation. Use a #2 pencil; machine grading
may ignore faintly marked circles.

Mark your answersto the test questionsin rows 1 - 14 of the op-scan sheet. Y ou have

1 hour to complete this part of the final exam. Y our score on this part of the final exam will
be the number of correct answers. Please turn in your op-scan sheet and the question sheet
at the end of this part of the final exam.

1. Consider the differentia equation%/ =xy’. If y=1whenx = 1, then thevalue of y
whenx =0is:
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2. Consider thefirst order differential equation y¢=x +y +1 withinitia
conditiony(0) =0. If we use the Euler method with step size h = 0.1 to estimate
y(0.3), rounding off al calculations to two decimal places, the result will be:

(1) y(0.3)=.22 (2) y(0.3)=.36 (3) y(0.3)=0 (4) y(0.3) =.53
3. The general solution of y@- y =¢e' is:

(1) y=C cost + C,sint +2¢' (2) y=Cg¢ +Qe-t+_;et

(3)y:C1e‘+Cze"+—;tet (4) y=C cost + C,sint - te'

4. The general solution of y@&+y¢+y =0 is:

\/:—3 1 \/§ 3 /3

1 1 s »
(1) y=Ce thOS?t +GCe 2t9n7t (2 y=Ce 2 +Ce?

Ne

(©)] y:QCos§t+Czsin7t 4 yzclcos%t+czsin—;t



4..
5. Theeigenvaluesof A :gc; 3; ael ; =5and | , =- 1 with corresponding

. o g 20 . .
elgenvectors &g forl,=5and i1 for | , =- 1. Thesolution of x¢=Ax which

o _@o.
satisfies x (0) =g is:
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6. If the method of undetermined coefficientsis used to find a particular solution y, to the
differential equationy®+4y = 3tsin2t +4€”, the assumed form of y, should be:

(1) y,= Atsin2t + Btcos2t +Csin2t + Dcos2t + Ee”™
(2) y,= Atsin2t + Bsin2t+ Ce’
(3) y, = At’sin2t + Bt"cos2t + Ctsin2t + Dtcos2t + Ete”™

(4) y,= At’sin2t + Bt*cos2t + Ctsin2t + Dt cos2t + Ee”

7. Consider the differential equationy@+2y¢- 3y =sint +sect. If the method of variation

of parametersis used to find a particular solution, the assumed form for the particular
solution should be:

(D) u(e +u,t)te’ (2) u(t)e™ +u,t)(sint +sect)e

(3) u(t)sint +u,(t)sect @) u(e™ +uyt)e



8. Which of the following differential equationsis linear?
(1) y&+3yyt+4y=0 (2) y@+ty’ =t

(3) y&+(t* +1)ye+ € y=sint (4) y&+2yt+y = cosy

9. Atinitial timet =0, a tank contains 100 gallons of pure water. Then water containing
11b. of salt per galon flowsinto the tank at the rate of 5 gallons per minute, and the
well-stirred mixture leaves the tank at the same rate. Let Q(t) denote the number of
pounds of salt in the tank after t minutes. Then whent 3 0, Qsatisfiesthe differentia
equation and initial condition:

— 5 g . = = 5. E . =
(1) Q=5 0’ Q0 =0 (2) Q=5 100° Q0) =0
(3 Q¢=50- 5, Q(0) =100 (4) Qe=1- %); Q(0) =100

10. The solution of y@- 4y¢+4y =0 satisfyingy(0) =0, y€0) =2, is:

1) y=e*-1 (2) y=2te"

€©) yzée21 - —;e'Z‘ 4 y=e"- te"

11. Consider thefirst order linear differential equation t y¢+ y=tant withinitia condition
y(1) = 1. The largest interval on which a unique solution is guaranteed to exist is.

p P P
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12. The general solution of t’y¢+2ty =€' is:
1 1
(1) y=Ce +3 @ y=2€+0)

@ y=re+c3 @y=Ce+G3



13. If y,(t) =t* isone solution to the differential equation  t*y@- 4t y¢+6y =0, then the
solutiony(t) for whichy(1) = 0 and y§1) =2 satisfies:

=

(1) y()=0 2 y0)=1 (3) y(0)=8 @) y(0) =- =

N

14. The matrix A = g -612 has one eigenvector v = glzg for the repeated eigenvalue

1 "
| = 4, and it has ageneralized eigenvector w = E:Z satisfying (A- 41)w = v. The

genera solution of x¢=AX is:

(1)x:C1e4t§122+C2e4‘6"16 (Z)X Cle4t6310+C2e4tAEElo+édou

e-3¢ ge-20 e Y

- 4t§16 4t€16 - 4t§1(.j 4té26316 @10U
3) x=Ce é_2‘2J+C2te & 35 (4) x =Ce é_2!2’+Cze gt é—3z+te- 205§



