MA 231 Exam 1 October 1, 2009

1. (20 points) Consider the following 8 first-order equations:
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Four of the associated slope fields are shown on the next page. Pair the slope fields
with their associated equations. Provide a brief justification for your choice. You will
not receive any credit unless you justify your selection.

(a) The equation for slope field A is é My reason for choosing this answer is:
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(b) The equation for slope field B is EL My reason for choosing this answer is:
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(¢c) The equation for slope field C is i My reason for choosing this answer is:
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(d) The equation for slope field D is i My reason for choosing this answer is:
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the previous page. The equations are

1. (continued) Answer this question on

provided here for your convenience:
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dt

5.

= %)

%

Omﬂﬂmﬂnnmaugm

Slope Field B

Slope Field A

T T Ty, Ty Ty T, Ty e, S,

A T
b A N R R N N N

ANV NNNNNNN
t 1E 4

T T < I

LALLLLLELLLLA LSS
el M WATST M O G G
L LS BRI AL L LSS LT
LAAALAL AL ALT AL AA LA
LIPS
ANNANANNNJINANNNNNNSR

e oy S Sm, T, oy, S, Sy

e o, S, o, o, o o, ek

s e o o e e e e e

!!!!!!!!!!! B i e i
o
;;;;;;;;;;; AN
|
——~ N\
b ol RN e
N B Al
SERNAL Y | N TR
i A
s N A Ll T S
~~~ /771 RS
ey NeF e b § i areesas i
BESc L £ | [ AF R
F LA A I
A~~q /A Al —
sl o gl kel
e D A I A
——~fV/r7 /] 4K ——
o i A T ——
S g I N
N B A
~~~ 0N/ 771 S ———
e N B R

>
~——s

Saln s

Qq.

Slope Field D

Slope Field C

M M B T e e e e e
e T Tt
NI NN RN

—r

g
\\\\ __ /tfrr..-l....r.l!_!anh._ iiiiiiii
— e I i
7/ R el
PV A TS S
P NNl
s/ NN N S e
270 VNN
VA S TR Vi
JAVENE R SN
i e M N S R M N
RV I@ | A
NNVL LS
Yade X £ L
BV B e
NN S S —
=\ \\\\\\Q
N e
-~~~ N —— - —
O [ .

VA Vv gy
VP SO P e
\\\\u\\n\u\\!\\\\\\l

e o e e

——— ittt it it et

o

\. S e e e e
| L et Fr e

—— .ff........f...f.....‘!f- o —
—— e IS -
—— /fff/ﬁ\\
— S NN
— NSNS S
— =/ I NSNS S
~~/ 1 NNNNN
<7 P AVNNAA

ﬂ\a #,wf:
e
bk Vol A LR
SR R A

S N St

il Fid ddaa
—_——N S S

—— L T —
—_——~ S -~
—— P e ﬂ

\ )
3

(R AN RN
L\ FENRRS EN
41{(:{::}:



MA 231 Exam 1 October 1, 2009

2. (16 points)

(a) Calculate the first three Picard iterates yo(t), 31 (), and y2(t) for the initial-value

problem

dy 2
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MA 231 Exam 1 October 1, 2009

2. (continued)

(b) In one paragraph, explain how the initial-value problem

d
== Fty), ylte) =10

can be rewritten as an integral equation. (Be precise about the theorems that

are used in this derivation.) Then explain how the integral equation leads to the
iteration involved in Picard iteration.
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3. (16 points) Consider the differential equation

dy ' n 2
i \1+e)? 11

(a) Show that y(t) = 2t is a solution to this equation.
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(b) Find the general solution of this equation.
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4. (16 points) Consider the initial-value problem

dy 1
& ey WO=-3

(a) Find a formula for the solution.
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(b) What is the domain of definition of this solution?
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(c) What happens to the solution as it approaches the limits of its domain of defini-
tion? Why can’t the solution be extended for more time?
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5. (16 points) Consider the initial-value problem

dy 9

o 2y+1, y(0)=2.

(a) Calculate the results of Euler’s method applied to this initial-value problem on the
interval [0, 2] with 4 subdivisions. (Make sure that you show enough calculations
so that we can see that you know the method.) Then graph your results. Make
sure that you label the axes on your graph and clearly indicate the scale on each
axis. You can use a calculator and do all caI@%Etions to 2 decimal places if you

wish.
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(b) Solve this initial-value problem by separating variables and comment upon your
results in part (a).
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6. (16 points) Locate the bifurcation value(s) for the one-parameter family of differential

equations
dy _

and draw phase lines for values of the parameter below, above, at, and between each
bifurcation value.

We hwawve Q9 \)&Qf\*s o £ o For o\ ok,
We \woult o5 Q)om'!“c? & Lor L20,

b Fuccarion VRlues ¢ o = o and oL =

)\ A N\:{‘ SsutCe

2 X;_‘g: ﬁ Sowtee 1@ souvce ,&if weoe X';, X\
Coutd

0@ s\
aea
Y Of ne A A A

-Ad @ Comcce
, : \4
s - {2 {3 @ s -51@“\& oenede e Sonie
‘ _ d §\\;\\.c
o L= o< LD S o > L
RURY) lvee -Q-afu(“ L0 %‘3"‘(



