Math 244 Name (Print):
Summer 2015

Hour Exam 1

6/8/15

Time Limit: 60 Minutes

This exam contains 7 pages (including this cover page) and 6 problems. Check to see if any pages
are missing. Enter all requested information on the top of this page, and put your initials on the
top of every page, in case the pages become separated.

You may not use your books, notes, or any calculator on this exam.

You are required to show your work on each problem on this exam. The following rules apply:

e Organize your work, in a reasonably neat and Problem | Points | Score
coherent way, in the space provided. Work scat-
tered all over the page without a clear ordering
. . . . 1 10
will receive very little credit.
e Mysterious or unsupported answers will not 2 15
receive full credit. A correct answer, unsup-
ported by calculations, explanation, or algebraic 3 10
work will receive no credit; an incorrect answer
supported by substantially correct calculations and 4 10
explanations might still receive partial credit.
e If you need more space, use the back of the pages; ; o
clearly indicate when you have done this. 6 10
Do not write in the table to the right. Total: 0
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1. For the following initial value problem

(a) (5 points) Find the explicit solution.
ydy = €dx = Ly'- g +C = *31=;26"+ C
2
Ylo)=|=> |'=2e’+ c= C=-|

V'=Qe™-| = Y= [a*-]  (cannot take nogutive bl
‘d(bb o)

(b) (5 points) Determine the interval where the solution makes sense.

X _ o | 1
e -] 50 = 25 = %;ﬂmn
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2. For the following ordinary differential equation

2 1 d
2y—9:c+(y+ —i—x)—y:
T dz

0

(a) (5 points) Find an integrating factor to make the ODE exact.
+ 2
My=2, M= =2gta)  My-Na= |4 270

7(%334-]
A%&: X =_! |n0l!»F vF \(1
] +x* =

X

a4
a

(b) (5 points) Find the general solution.
oy - Tx*+(2y+ +x)y'=0
/\/Ia = QAx, Ny= 2, exact,
’L’%%H)f— YMAx - §<2X2_?”1)d”= 7(5-3X3+£/J)
4 = o4 Rly) =2y 447 Rly)- y2y
d (Fen. <iln: %%-%x’-r 314-3-_{‘/

(c¢) (5 points) With the initial value y(0) = —3, find the explicit solution. (Hint: Use the
quadratic formula)

X0, Y=-3, C= 9-3=(

:_ldx% Qh/'-‘-ijﬁ//\:x

v+ (1) y -3x-f=0©

l(j= 7’(‘(14):‘) il(|+x‘)’+ ) 2% + a4>

-;-ZL(._(HX*) .—J:(‘H 1257+ X"+ 2;>
(»PicL maaeive +o ?zf Hlb)=-3)
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3. For the initial value problem
(t+1)y +ty=—e,y(0) =1

(a) (5 points) Find the integrating factor (Hint: Try either u-substitution or partial fraction)

Sl o g o

——dt

Tnt. -Fu-lvv://‘(.‘t’)= & "=+l
g" t g ._E;‘/’—o{u:b{-zanla:&-\-’)-,&(-fﬂ)

++]) o

'_’d'f ++)
t+ Z
/U\ € t+]

(b) (5 points) Solve the IVP. (Hint: the solution is simple)
-t
-

G@M. §o/ ‘j" -Z;,"’ 1
+|

A/vlmworl’cv _e’g-k't 1)* df:ZLILt +C)

Y= te)-e(metO) _ '+cc++'>

e‘!‘-”

Yoz, = 1+C =9 C=o —93-—'—— et
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4. (a) (5 points) Determine the interval of existence for the solution to the IVP

, Inft|
T

Yy = tantvy(_3) = 27

’Q"“ﬂ Continmous = T#0,12Q

-4t

tmt  Cortimens = (mtso = +# krtl | k=o, 2[5 ..

—\ | , ! | =
I | o -2 1%
-3
Totval of existence = (=22, -2)
(b) (5 points) Determine if the nonlinear IVP is reasonably formulated.
V= YT ay) = -1
3 .
W I's Conth nmous MJM
-2
S T

Twitial value C'?(mgo)=( , -1) Lies out-vp the Covrtivumy

"N:Z«'M = ot '7%070“3 {aﬂm!a-l:u{.



Math 244 Hour Exam 1 - Page 6 of 7 6/8/15

5. For the following initial value problem

Y =2t —1),5(1) =0

(a) (5 points) Use Euler’s method to find the numerical solution y(3) with step-size h = 0.5.
To=|, Yoo, tn=[+05n
Yns1= Yo +A L y.)= Unt 0:5%Q(Ha-1)= Ynt [+0:5n-]|
=Ynto5n
n=o. Y= ‘ao+o.5xo= o t=[+o05=15 M= ‘d;:ta,-ro.sn.e].s‘ , t3=2.5

=], ﬂ:.:\aﬁo.Sx":D.S‘ +.=23 n=3, ‘31-"‘(']3"’0'5"3-'3 , 1423
\6(3)%;

(b) (5 points) Find the actual solution to the ODE and get the actual error.

Y= (+-D*+C , C=o
Ac—hmﬁ sol'n 5=(—&-|)', 3(3)=Q‘=4
Lrov = |

(c) (5 points) What will the error roughly be if you use step-size h = 0.005? (Hint: Use the
proportionality of the error corresponding to the step-size)

E=kd
1=kxvs = ’<=Q

TMW%Q:O-oos‘ I's kx o.oo5=o.o\
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6. For the autonomous differential equation
/
Yy = cosy

(a) (5 points) Find all the equilibrium solutions. (Hint: you should get infinitely many)

w2=o$ L(,]?_- |<-7L+-’;t-, k:O,:t],:I:2,

(b) (5 points) Draw the phase line with y ranges from —= to 27 and determine the stability
of each equilibrium involved.

] < A > ] < A >~
> 2 2 =

nsab Le Stable unstuble



