Form A
Math 2214 Common Part of Final Exam Dec 13, 1999

INSTRUCTIONS: 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". In the box labeled "Form", write the
appropriate test form letter A. Darken the appropriate circles below you ID number and
Form designation. Use a #2 pencil.

Mark your answers to the test questions in rows 1-14 of the op-scan sheet. You 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 the op-scan with your answers and
this question sheet at the end of this part of the final exam.

1. Four solutionsof y' ' '-'y = 0 are?
(@ e',te,t% t%"
(b) €' cost e'sint,te' cost,te sint
(c) e',te, e’ te’!
(d) e',e",sintcost

2. The general solution of y" +5y +4y= 0 is?
@ y=ce"+ce
(b) y=ge" +ce”
(© y=ce™ +cg’
(d) y=ce™ +ce™

3. A particular solution for the differential equationy” +25y= 6sint would be
(@ y,=¢GcosSt+c,sink
(b) y,= %sint
(c) Yo = Ecost
d) y,= Ecost +%sint

1 2 .
© y,= Zcosﬁ +Esm5t



4. Thethird order differential equation y'''+10y '- 9y +3y =cost can be rewritten asthe
first order system
'. X, =3Xx,

[ .10
(@) :::XZ =3 %
X, = -10x,+ 9x, - 3x, + cost
][-Xllzxz
) 1% =%,
1% =-10x,+ 9x, - 3x, + cost
X, =X,
L
(© lxz =X3
T %' =-10x%; + 9%, - 3%, + cost
:}_xl':xz
@ | % =%
T X, = 3% - 9x, +10x, + cost

5. A linear system of two first order differential equations with real coefficients has the
€U
2+3|)tA .

gL

complex solution X(t) = gl . Then two real-valued solutions are given by

@ eztﬁi’ si nBL"J ezt§C°S3tl}
gEcos3t | &in8j
(b) ea? Si nZQegt(:icos:tg
Ecos2t -~ &in2f
© {g Si nB@ écos?,tg
&cos3t H B8sin3tH
&0s3t - sin3tyy ¢ Sin3t - cos3t
@ €cos3t+ sin3tf & sin3t - cos3tH
6. Use Euler's Method with a step size of h=0.5 to approximate the value of y(1)
given theinitial value problem y' = 3?- 2y,y(0) =0.
@ y)»0
(b) y(1)»0.375
(c) y(1)»0.5
(d) y(1)»0.75



7. Given that y, =t and yzz% are solutions of the homogeneous differential

. 2 1 _ . _ 2 . . .
equationt”y" +ty - y=0 and the function y =t" is a particular solution of the

nonhomogeneous differential equation t°y" +ty - y=3t>. The genera solution of
the nonhomogeneous differential equation is

@ y=t+%+t2
B y=ct+e, +of
(© y=clt+(:2%+3t2

(d) y=qt+cz%+t2

8. Thegeneral solution of the system X' (t)=§:l 11§X is

L€1U &1

a, Ce é U+Ce e U
@ &20 &0
(b) 322EJ "g 2
ce'éu+ce U
el 7 ela

L& 20 &y

(c) ce’é, U+ce'é
ela a

@ ol €L
ce €lu+ce € U

T &a e

9. The solution of theinitial value problemy" - y= € withy(0) =2,y' (0)=1is
5 t 3 -t 1 t
(@ —e+-¢e +—te
4 4 2

(b) §e‘+1e't E
2 2 2

. 1
() 20051;+smt+—2tet

(d) 2¢'- §e't+}tet
2 2

10. Which of the following differential equationsis not linear?
(@ y " +y +cos )y =t
(b) y''+3y '+4y -8y*=0
(€) (1+x°)y "+e"y +y=¢
(d) u "t)+2u (t) + 5u(t) =3cos2



11. Find animplicit solution of the differential equation y' = c -

ost

(@ y’=sint+C
(b) y* +sint=C

(c) y°=Csint
(d) y—s‘7”t+c

3

12. The solution of theinitial value problem ty - y= t ,y(1) 0is

€) Etln(t +1)- (Eln2)
(b) t* - ttan''t +(E- 1)

1., .2 L on
(c) - Etln(t +1)- tlnt+(2I n 2t

d) ttantt- =t
(d) 2

13. The decay constant for thorium-234 is 0.02828 days*. The differential equation

14.

which governs the decay of thorium-234 when the isotope is being replenished at a
rate of 2 mg/day is

@) Z—? =2- 0.02828Q(t)
(b) Z—? =-0.02828+ 2Q(t)
© Z—? =0.02828Q(1) - 2

(d) Z—? =0.02828- 2Q(t)

4 é1u
?2 has only one eigenvector v =€ _U for the repeated eigenvalue
@ 64 & 20

: , ély
A =4. Also, asolution of [A- M]o=Vis 0 =4

&3y

Matrix A=

Then general solution of

X =AX is
@ e1u 4te1u
a x=cge’ U+ce
& 20 G eSU

e1u
e3u
L] €10 €1

élu
C X=CG e U+ e lte U+e
© &20" 2° 1620763

é1u
(b) x = ce‘“gzm cte'é






