MA 26600 Differential equations
Fall 2016 Purdue University

MIDTERM EXAM 1

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 8 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: October 6, 2016.
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Problem 1. If y = y(z) is the solution to
dy ==&

pril o y(0) = -2

then y(1) =

A 21n(2) + 4]

B —[2In(4) + 1)?

C.  [Bln(2)+72]3

@ — [21n(2) + 4]

E. [2In(3)+ 2]

Sepurable  equalivn
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I yoi=2 Fhae 2 and
Ye= 2l (leat)e ¢
9 = ‘(2/4((9%?-) +4 )%
( - defnmined with inkal dala)
Y= - 2 lezley)?
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Problem 2. The solution of the equation
exp(z) sin(y) — 2y sin(z) + [exp(z) cos(y) + 2 cos(z)]y = 0
S —t

is given implicit] Ry b S
is given implicitly by 767”"*’"""’”*”’*’7@’ S
exp(z) sin(y) + 2y cos(z) = ¢
B. exp(z) cos(y) + 2y sin(z) = ¢
C 2exp(z) cos(y) + ysin(z) = ¢
D exp(z) sin(y) + y cos(z) = ¢
E exp(z) cos(y) + ysin(z) = ¢

CWe howe

M= Cravy-2xaz =AU
= @(&C/, ZQACLE(}/L

v ()= M dx- € xnly) + 29 covas hly )

Thea

05«{:/&/ &> eLCO.\"g r 2coSz d—-'h,(tj/: eLCOJy'f'Z Wiz

< h'(y)=0
Thay  luhin guen by

e* siny« 23 WL = C
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Problem 3. We approximate the equation
Y =as e
with Euler’s method. If we choose a step size h = .1, then we obtain (ts,y2) =

A (2, 1.14)
B. (1, 1.47)
C. (2 1.22)
(D (2 1.39)
E. (.2, 1.87)

Scheme:  Yua= B+ Oln- 4y, )0t 1y,

3:: (3-17% 01 +1 =12
4 PR o S e - o, e s 59



Problem 4. Consider the equation
yl/+2yl+2y:O

The general solution is given by:

= 5 o
Pt
(@)
o
wn
~
N
(]
[}
wn
.
=
—~
~
N—
G)I
[\o]
o~

Charadduibic  epuabion:
jz}J—Z Jed= o
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Problem 5. If y = y(z) is the solution to
V'+y —2y=0, y0)=1, ¢(0)=1

then y(1) = et U -

A. 2e 2 +e¢

o
C. 3e2—g
D. 4e7? + e
E. 2e2

-2 x
Y = e v <



Problem 6. Consider the equation:

2zy dy — (z° + 3y*) dz = 0.

Its general solution is given by

y® = ca? — 2
y® = ca® — 22

yi=2z%—cx

@ y? = ca® — 22
B.
C.
D
E

-2z =cx

Zry -
We get  Luo 1
I+(2 X
&> Id'U—l = Cz X
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Problem 7. A tank contains 2 m® of water and 20 g of salt. Water containing a salt
concentration of 2 g of salt per m® of water flows into the tank at a rate of 2 m®/min, and
the mixture in the tank flows out at the same rate. We call Q(t) the quantity of salt at time
t in the tank. In order to have Q(t) < 6 g, we have to wait for ,

A, 6 mn
B. 2In(6) mn
C. 31n(2) mn
D. 21n(8) mn
@ In(8) mn
Qué = (ot = & =0

Eq(xaﬁ’m-' Q= b-Q ,Q0)=2
Wik ufrl}’efgzaﬁ‘ng /acfoc we. /w\c/
QEl: L 6 e C

Thew Q) €6 <=> [6€°¢ <2
= = A(F)

Mole: C 4O a/jo l/d/('c/



Problem 8. Which of the following is the solution of
Y +y = 5sin(2t), y(0) = 0.

—2cos(2t) + sin(2t) + 2e~*
2cos(t) + sin(t) — 2e~2

2cos(2t) + 3sin(2t) — 2e7?
3cos(2t) + 2sin(2t) — 3e~*
—2cos(2t) — sin(2t) + 2e7*

mcow@

In/@gzaﬁﬂﬁ {ac/dl A es

Fg= Y&/ 5eCuntes

A on %Am: J 5€Cualer- facaleen 61550 Jee
O/L@ /[/;dJ u=-2 b=

Thwy ] 5e¢,0, (2¢) = (Zawles¢ownmle)) ¢

an( Y= - CwQe)r 3mlels ¢ ¢ e ¢
T) ywi-0, Few -2 anaq

N == 2w(te) ¢yn(2e) +26°€¢
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Problem 9. Consider the differential equation:

dy
5 =W-2’(w-1)(y-3), —oco<y<oo
The equilibrium points for the equation can be classified as

semi-stable: 1,2; stable: 3

stable: 1; unstable: 2

stable: 1; semi-stable: 2; unstable: 3
semi-stable: 1; unstable: 2; stable: 3

mc@w;>

stable: 1, 3; semi-stable: 2

£+1_2~3-/-

——
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Problem 10. Consider the following initial value problem:
(> — 4t +3) y + ty = In(t), gEL5) = .

The maximal interval on which this equation adEmEs a unique solg’giop ris

® w3

B. (1, )

43 (0,3)

D. (5:m)

E. (1.5,3)

- € A
EG &> ! 4 = (A

7 J @--1/((‘-5) J E-1/065)

=D Wwf[ma,/ fz‘/l}ava/ Qraund -S4 ((,5)



