Math 3304 Fall 2016 Exam 1

Your printed name: Dr. Grow

Your instructor’s name:

Your section (or Class Meeting Days and Time):

Instructions:

1. Do not open this exam until you are instructed to begin.

2. All cell phones and other electronic devices must be turned off or com-
pletely silenced (i.e., not on vibrate) during the exam.

3. This exam is closed book and closed notes. No calculators or other elec-
tronic devices are allowed. '

4. Exam 1 consists of this cover page, and 4 pages of problems containing 5
numbered problems.

5. Once the exam begins, you will have 50 minutes to complete your solu-
tions. '
6. Show all relevant work. No credit will be awarded for unsupported an-

swers and partial credit depends upon the work you show.

7. You may use the back of any page for extra scratch paper, but if you would
like it to be graded, clearly indicate in the space of the original problem
where the work is to be found.

8. The symbol [16] at the beginning of a problem indicates the point value of
. that problem is 16. The maximum possible score on this exam is 100.

Problem 1 2 3 4 5 Sum

Points Earned

Max. Points 16 | 18 22 22 22 100




1. [16] Classify each differential equation by completing the columns in the following table.

Differential Equation Order? Linear? (Y/N)

cos(x)y+x2—y' =0 i Y
y// — 54 (y/)s -0 2 N
y”’.= y(y+1) 3 N
A2y d4y
a2 ¢ g =0 4 Y

2. [18] Consider, BUT DO NOT SOLVE, the differential equation 3’ = 12(4 — y)(1 + ).

a) Determine the equilibrium solutions (critical points) of the differential equation.

b) Classify each equilibrium solution as either asymptotically stable, unstable, or semi-stable.
Show your work.

c) If y(t) denotes the solution of the differential equation satisfying the initial condition y(0) =2,
determine lim;_,oo y(#).

(@) E%ui(lf‘tm sdutions of andtonomous DEs ave constant and hence have derivative

zevo. “Thus they 54:\'2553 0= 3"(4-5\0-(-3) . Cousewuﬂj ‘3:-0/ y = 4, and
Y=~} are the C««VA\WT“&M solutigns .

Phaseline
(B)  Teervdl| Siged 5'=y'e-g)iry)
feyco | R = - =y s asymplotieally stakle
0<y< 4 OHFE) = + |
4<y<e F)EE) = + iorg is Semi—ahl\c;\
—0 <y | @) = - \1=3 is unstadle

) If yly== 4hen the sdution increases to fhe stable e«vdﬁlovim '
Solution y= 4 . Therefere

fim y)= 4|
X




3. [22] Find the general solution y(t) of the differential equation

LS“'

ty — 2y = t* cos(t). Linear, | ordev,

Novwmaize the DE - N R {:3%5(57)
JTED

o
o “2dt gl
AV\"Lvtﬁe%vaﬁV\a -S:Mor is )«G:)—_; e‘SV‘b _ eS € _ e?— H‘/i'/':

-2

MV&&\)‘:}\NB the normalized DE '(:hroualf\ loa the ln{'e,%(ai:;ng facker 536‘15
.h-'li, U/_ 2{7—(33 - 'L'zi'k}(‘zos(ilz\
-9
{”7'3’—’2.’0 y = tes@d)
4 (4" = 4 cost)
4 (£y) ;

. .M h‘f S
IV*C«%W"*W‘% bobhn sides % ve we b ) dv = ws)dt

“2 dt :
t J = «Stus . du=dt , V= sintt)

= Lsinl)- Sstntb)o\k

= bsink)+ cost) ¥ C

Theredece \\a@) - Psinbis Leodt)t et (¢ an arbitrary constant)

s the %ev\wd soludion ,




4. [22] Find the explicit solution of the initial value problem

PR . st
14 %2 Z—Z = xyg, y(0) =1. Non(mea-r} 1" ovder

dy - X ® ’ o o ¢ a,Ll .
3;-3 'ﬁ—i_l_ Wé(zﬂeﬁw&tm s separable

%6 Ty
"\;‘j > Ax

Now we Me‘&(a*o both sides .

-2 2 xdx ket w= l+x.2. Then du= ZxAx,
. _ | zxax
:‘j; t6 = 5\3 Y 7-8 J1+
-t Ly
A te = _S_§u/zo\u= .L._bg_f'.(—c?_
-4 = \IH‘XL ¢ C ((L:C';CIX

z(c, NI J
—
2 (cr d14x )
¢ Yo 5"‘*‘5‘;3 the nibial condition \a(o) = | (>O) we must choose

IV\ OVM
A\go we must choose ¢ such fhat

dhe + Suan
- =1, = ctio=-4 .
2(c + V¥ o)

Hence c= -2 . Oonsekamﬁj )

e
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5. [22] Lety; be the function given by y; () = 2. Given that y; is a solution of the differential equation
2yt — 4ty () +6y(t) =0, t>0,
use reduction of order to find the general solution of the differential equation for ¢ > 0.
Assume tj,gb) =u) y &) = {;zu(j;) s o second sdukion of the DE wheve
w=ulh) is & nenconstork fumchion “Then
2
) = 2buhr+ L'
OW\A / 2 4§ P
b?.@’ = 2uf)+ 2buh & 2w+ Lu)
’ 2 ¥,
= 2wtk + ttwd) 4 tul).
5“)95-\71-&«)5&«6 fhese :cx?'feSsiems ‘ado the PE we wank

£yle) -4ty + byd) = o
3 Y4 Y

18 2
-bz'(z u) + 1-4:(&)-\-’02\&”(15)\ —%(Zt u(b) -\-'(:zu/d:\) +btuth = 0.

RMM:&«\«B tevms
“ 3 3\ 7 2oty 4t _
iy & (46 -40)Wdy + (2t -8t + et Jut) = o
of ' {54!).'((_-(&) =0 .
Since t 70, & Sollows that

w"@ J=0

and. 'id:o.%wﬁw hice Sieu.s wt) = c'-b-;- c, - Thas
1= (i)t = cble obh

Tdeimg €=0, =1, qives Y @)=t
. 3

Tmh'tmb. C":l, c{—o’; %t\l;é 92’@)"—' t.

v \ = 3’0*-7&*-: ‘o‘c >0 on the interval (0,0),

+
w(&ufh)(‘.h) = \ —
Torfore  yty=t* ond y@i=+ foma Sundamental set og.s,\”fg;m
for Yhe DE on e intevval (o, 00) . Hence -Hmyne(wl sdution 1s

\ v(-u =q .[-3’.\— c,:\;3\ (c, ) & be.t\’uj c.-vtsh-vis) .
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Seckion 3

Exam L
Fall 2016

nwnbey o5 exams: 27

median score: 86

mean seeve . 77.9

Skandard deviakion: 9.9

Distrukion of Seores:

90 — 100

80 ~ 89

bo - b9

A 8
B 8
70 -19 v 3
D 4
0 - 59 F 4




