Form B
Math 2214 Common Part of Final Exam May 2, 1997

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, B, or C). Darken the appropriate circles below your ID number and
Form designation. Use a #2 pencil.

Mark your answers to the test questions in rows 1-15 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 the question sheet at the
end of this part of the final exam.

1. y=xe isasolution of which differential equation?
(1) y" -4y +4y =0

(2 y" -4y +2y =0

(3) y" -2y +4y =0

(4 y" -2y +y=0

2.. The Wronskian of the functions 1, x, e is
(1 1

(2) x

(3) ¢

4) x€

3. Let y(X) bethe solution of theinitial value problem y' = y*(1+ 2x), y(0) = -1.
What isthe vaue y(1)?
1
1) ——
-3

1

() 3

1

€) 3

(4 1

4. Let y(X) bethe solution of theinitia value problem y' +§y :S, y(@ =2.
What is limy(x) ?

(4) infinity



5. Let y(X) bethe solution of the initial value problem
y"+4y=0; y(0)=4, y'(0)=-2

What isthe value y(m) ?

6. Let a < x <b denote the longest interval on which the solution of theinitial value
problem below exists.

2(x=D(x =Xy’ = (x+5(x = 2)xy' = 2(x=Dy= 0, y(-1) =1, y'(-]) =1

Thentheinterval a<x<b is
(1) —2<x<0
(2) -5<x<1
(3 -5<x<2
(4) —0<x<0

7. Suppose that a certain radioactive material decays at arate proportional to the amount
present. If it takes 30 days for this material to be reduced to one third its original amount,
then how long will it take for the same material to be reduced to one tenth of its original
vaue?

10

(1 30 e3 days

(2) 100 days
30In10

(3 —o3— days

10
4 30In? days

8. Suppose that y,(x) = x*, v,(x) = x* are solutions of

y"'+ p(x)y +q(x)y =0

where p(x) and g(x) are continuous for 0<x<5. Let @(x) bethe solution of theinitia
value problem:

gy"+ p(x)y' +q(x)y =0
O y@@) =1

y'(1) =4
Then @(3) is

2B



9. Let y(X) bethe solution of theinitial valueproblem y" —y' =2; y(0)=3, y'(0)=f.
y(x)

Find B so that Ixim v =0.
DHB=-2

(2B=0

(B=2

(4) nosuch B

10. The differential equation y"’ —4y" + 8y — 8y + 4y = 0 has characteristic polynomial
p(r)=r*—4r® +8r*-8r+4 =(r—(1+i))’(r - (1-i))>. Thegenera solution of the
differential equationis

(1) e'(Acost+Bsint)+e'(Ccost + D sint)

(2) €'(Acost+Bsint)+te'(Ccost+ Dsint)

(3) Acost+Bsint+t(Ccost+ Dsint)

(4) e'(Acost + Bsint)+e"(Ccos(-t) + Dsin(-t))

11. Thedifferential equation U’ —3U —7u =cost can be transformed into which first
order system?
X; =X,

(1)

X, =3X, + 7% + cost

X; = 7% +cost

2
@ =

X; = X, +cost

@ Xy = X, +3%

r—
Xl_XZ

(4)

X, = 7X, + 3% + cost

12. Let A—EIL 1E Oneeigenvector for A is w = %1% The correspondin
| oo g T oor SPonding

eigenvaueis

(1) -2

(2 -1

(3) 2

4) 4

3B






