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Rules:

e There are FOUR problems for a total of 50 points.

e Use the backs of the pages.

e No calculators, computers, notes, books, e.t.c..

Try to sit still.

Turn off your cell-phone.

Out of consideration for your classmates, no chewing,
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- (2) (12 points) (O %

(2) Show that the differential equation

(4y + 2z — 2)dz + (6y + 4z

1) i 0
1s exact on the whole plane (-oo, oo) X (—oo oo)
3 s

(b) Find t.he ezplicit solution to this equation subject to the initial condition y(0) = 1.
(c) What 18 the interval of existence of the solution you found in part (b)?
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3 (4) (18 points)
' ' Consider the differential equation
y
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(a) Explain why for any z; € (—00, 00) there exists a unique solution to the equation satisfying the
mnitial condition z(0) = zo, at least on some time interval containing 0.

(b) Sketch the function f (z) = z3(z — 1)e” and identify the equilibrium points.
(c) Draw a phase diagram and identify the stable and unstable points.

(d) Sketch the equilibrium solutions in the ¢z plane. These equihbﬁ@ solutions divide the fz plane
into regions. Sketch at least one solution curve in each of these regions.

; G e 7
(e) For the particular solution with initial condition z(0) = —3, what is the limit lim, . z(t)?

77

ngoxem —%

L AL DU A P TR ot M Am
)
L

% o¥
-~ o == \ > - < —
5 ¢ \ - X el i D
P - 5 x ) € ¢ Pl
b O o /_‘\ 9
A (o =)o) ;
] 3 L i
' ey oK o\ [ —\
— N (=) Lt
. 4
: \ i
{ 5\ b /»\:512
30 ¢X ’
4 .
‘ ~, ?.. 0 SN
'\ ! A . = >( y 7( g
T, » — . &
~’_/_,_'__~——"—‘“ / 2
Q'.'— : 4 ; Y
C —~1 L | =4




| : : /¢/o>f Oty ec\7 & woriano t"f

A\l
bl n) b LSOO mo b
A ]
/& \
(/‘ { \/' ,)
4 -
¥ ‘/’
4 //
o)
i s = &l /
~ e » -
P L
S ".
- >
—, '5 _7—“> > T =)
; S >
&
: ]
N[ -
i . == AR 2 venlow
13 %) = . Y
: "6 VN
Nt VAR / '
£ 7 / 'J\"b(j\)

'f : ) Rt |
' 'XTOV >< { (& 2 : eo’\"\* {nd wl

| s Ine geaph (V0 RS

: » . C
\ -{ Wy wL (’ St




