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MA 26600 Differential equations
Fall 2016 Purdue University

MIDTERM EXAM 2

VERSION 1

Name: Section:

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

2. Write 01 in the TEST/QUIZ NUMBER boxes and blacken in the appropriate spaces
below.

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

4. Fill in your NAME and 10 digits PURDUE ID NUMBER, and blacken in the appropriate

spaces.
5. Fill in the SECTION NUMBER boxes, which is 064.
6. Sign the mark-sense sheet.

7. Fill in your name on the question sheet above.

8. There are 10 questions, each worth an equal amount of points. Blacken in your choice of
the correct answer in the spaces provided for questions 1-8. Do all your work on the question
sheets. Turn in both the mark-sense sheets and the question sheets when you are finished.

9. 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.

10. NO CALCULATORS, BOOKS, OR PAPERS ARE ALLOWED. Use the back of the
test pages for scrap paper. Do not cheat. Everyone caught cheating will lose their exam and
will be reported to the Dean of Students.

Date: November 17, 2016.
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Problem 1. Consider the differential equation:

' -y +5y=0, y(Z)=0y(5)=1

The unique solution is given by:
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Problem 2. Consider the initial value problem parametrized by o € R:
Y — 4y +4y =0, y(0) = a, ¢y'(0) = —1.

We have lim,_,«, y(t) = —oo whenever o belongs to

A. (+3,00)
B. (—%, 00)
C.  (-00,3)
D. (1, 00)

E. (—o0, —1)
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Problem 3. Consider the following equation on (0, c0):

(x—1)y" — 229/ + (x + 1)y = 0.
We know that one fundamental solution is given by y; = e*. Then the second fundamental
solution is

A. = (z—1)e

B. Yo = (x — 1)%e”
C. Y = (x4 1)%*e”
D. Yo = (z +1)%€”
E. Yo = x ¥
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Problem 4. For the equation:
y® — 3y® + 2y = 4t — et + 3¢

the particular solution Y has the following form

Y = at® + bt + cte! + det
Y = at3 + cet + de¥

Y = at? + bt + cte! + de™3
Y = at® + bt? + ctet + de®
Y = at® + bt? + ce! + dte®
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Problem 5. The longest interval in which the following initial value problem:
G-y +(E-4y+2y=In(t), y(2)=8 ¢ (2)=-8

is certain to have a unique twice-differentiable solution is given by

A. (0, 00)
B. (2,4)

C. (0,4)
D. (0,5)

E (—00,4)

Wacle e &(mfvln wnder Ve oé/‘%

‘s -4 ﬁj/*__z__ = Anle)
J 5-¢ 5¢ 7 5

The celliccenli are wnhinuon) ot
(©,5) U (50)
ond 2 € (0O5) .
The  macimal kel o deforihio Loy o 105)

5



R

Problem 6. We consider the following equation:
ty” + 2ty — 2y = 6t

The fundamental solutions of the corresponding homogeneous equation are y; =t and yy =
tiz. Then the particular solution of our equation is

A, Y = 24
B. Y =43
C. Y =42
D. Y =343
E. to
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Problem 7. A spring is stretched 8m by a force of %N. A mass of 2 kg is hung from the
spring and is also attached to a viscous damper that exerts a force of 3N when the velocity of
the mass is 2m/s. If the mass is given an initial downward velocity of 2m/s, then its position
u(t) is given by

A. u(t) = Lsin (L) es

B. u(t) = % sin (%) e F — %cos (%) e %
C. u(t) = %Sin (%) e %

D. u(t) = —isin (%) e s

E. u(t) = +sin (%) e~
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Problem 8. Which of the following functions has Laplace transform equal to
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Problem 9. Let y be the solution to the initial value problem
Y 42 +y=6(t—3), y(0)=0, ¥(0)=0.

What is y(4)?
A. —e?
B. —e
C. e !
D. e 2
E. e
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Problem 10. Let y be the solution to the following differential equation
y" + 9y = u(t) sin(t — 7), y(0) =0, ¢'(0)=0.
The solution y is given by

A. un(t) [3sin(5(t — m)) — &5 sin(3(¢ — m))]
B. U (t) [sin(t — ) + sm(3(t —))]

C. Ur(t) [5 cos(t — ) — Lsin(t — )]

D. Un(t) [15 sin(t — 7) + 2 cos(3(¢ — m))]
E. un(t) [£sin(t — ) — & sin(3(¢ — )]
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