Rules:

e There are FOUR problesss foe s total of 50 polots.
o Use the backs of the pages
e No calculstors, compaters, notes, books, e.t.c..

\

® Out of consideration for your classmates, no chewing, hamming, pen-twirling, mﬁn&q‘w -’{;
Trv to st still, e

e Turn off your cell-phone.




(b) Find t.he quantity of sugar (measured in Ibs) in the tank at any time.
(¢) What is the concentration of sugar in the tank at the time the tank is full?

el ViY) = = [ Cmvavike]
v -
) V(%)= 7 +
il
ate cvt -
- "///




(4y + 2z — 2)dz + (6y + 4z — 1)dy = 0
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Solve the initial-value problem

%:— =2z — te* with z(O)=°'-'.~,.

What is the interval of existence of the solution?
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\ hlﬂn why for any z, € (—oc, o0 ) there exists aumqnesohmontothe
mitial condition z(0) = z,, at least on some time interval containing 0. i

@) Sketch the function f(z) = z*(z — 1)e* and identify the equilibrium pom

{¢) Draw a phase diagram and identify the stable and unstable points. N
{d) Sketch the equilibrium solutions in the tz plane. These equilibrium solutions livide the ¢
into regions. Sketch at least one solution curve in each of these regions. ]
{e) For the particular solution with initial condition z(0) = —3, what is the limit limo%
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