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Mark your answers to the test questions in rows 1-12 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 the op-scan sheet with your answers and this question sheet at
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1. If yt(+y+1=0and y(0)=0,then y(1) =

(1) - 1+(1/e)
(2) - 1- (1/¢)
(3) e

(4) €

2. Giventwo solutions y,(t) and vy, (t) of ahomogeneous linear differential equation,
consider the following statements:

(@) y,(t) +y,(t) must also be asolution to the differential equation.
(b.) 2y,(t) must also be a solution to the differential equation.

(c.) y,(t)xy,(t) must also be asolution to the differential equation.
(d.) 6y,(t)- y,(t) must also be asolution to the differential equation.

Which of the statements are always true?
(D) (a) only

(2) (&) and (b.) only

(3) (a), (b.) and (c.) only

(4) (), (b.) and (d.) only

(5) dl aretrue

3. If yo=y?sin(t), and y(0) =- 1, then y2.9=
é2¢
Q) - 2
(2) yisundefinedat 2.2,
é2g
(3) 2
4) - 1/2

4. At time t =0, atank contains 500 gallons of well-mixed salt water containing 100 |bs
of salt. Pure water enters the tank at 10 gallons per minute and the well-stirred mixture
leaves at the samerate. Let Q(t) be the number of pounds of salt in the tank after t
minutes. Then

1) Q="

(2) Q(t) =2+98e '*°

(3) Q(t) =100e "*°

(4) Q(t) =500- 400e "'*



5. A third order linear homogeneous constant coefficient differential equation has
characteristic equation (r - 1)*(r - 3)= 0. The general solution of the differential
equation has the form

(1) y=c€ +ce +ce’
(2 y=g(1+0)e +ce’
(3) y=c€ +cte +ce’
(4) y=gt+ot’ +ce’

6. The general solution of y®- 2y¢+17y =0 hasthe form

(1) y=c cos(4t) +c, sin(4t)

(2) y=c¢€ cos(4t) +c,e'sn(4t)
(3) y=ctcos(4t) +c,tsin(4t)
(4) y=ce"cos(t) +ce”sn(t)

7. Given that the homogeneous differntial equation y«- 9y(+20y =0 has general
solution c,e™ +c,e", find the solution yto theinitial value problem
ya- 9y¢+ 20y = 24€', y(0) =3, y€0) =6 is

(1) y=e" +2¢

(2) y=9e" - 6™ +2¢'
(3) y=9e" - 6e*

(4) y=3"

8. The second order linear homogeneous constant coefficient differential equation
y®+y¢- 6y = 0 has general solution y=c &' +c,e*. Which of the following statements
describes the behavior of the solution of the initial value problem y®+y¢- 6y =0,

y(0) =a, y40) =37
(1) For every valueof a, the solution does not approachOas t® ¥ .
(2) For every valueof a, the solution approachesOQast® ¥ .
3
(3) The solution approachesOast® ¥ ifandonlyif a = >
(4) The solution approachesOast® ¥ if andonlyif a =- 1.



9. Aneguation of theform u@+au«+but+ cu = Oistransformed to a system of first
order equations of the form x(= Ax where the matrix Ais given by

¢ 0 1 Ou
_é ua
A=z 0 0 1,
g4 6 5§
Then
() a=-5b=-6;c=4

(2 a=5;, b=6,c=-4

(3 a=-4;b=6;c=5

4 a=4,b=-6;c=-5

10. Consider an initia value problem of the form x(= Ax, x(0) = %. For which

matrix A does !g@ry X(t)=07

&1 30
(1) A=¢ 0 - 38
e
1 3
@Aa=5
e0 3y
é3 0u
3 A=a o 10
e u
él Ou
@ A=eq 18
e u

11. A 2" 2 matrix Ahaseigenvalues | , =3 and | , = 7. An eigenvector corresponding

. élu : . . é2u
tol,=3is %a . An eigenvector correspondingto | , = 7is g_)u. The generdl
u u
solution of x(= Ax isgiven by



s

él
12. Let A:é
g4

eigenvaueis
Q I =-1
2 | =-2
3 I =2
4 | =4

10 é 1y
0 Thevector w =6 .0
14 & 20

Is an eigenvector for A A corresponding



