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e Give your answers in exact form.

e In order to receive credit, you must show all of your work. If you do not indicate
the way in which you solve a problem, you may get little or no credit for it, even if
your answer is correct.

1. Consider the initial value problem where y depends on x:
(2ze¥ 4 2z) + (2%e? +y)y' =0
y(1) =0.

Show that the differential equation is exact and determine implicitly the solution of

the IVP.

2. Consider the following Initial Value Problem (IVP) where p is a function of ¢ > 0:

p=pbB-p)—1 +
{ p(0) = a a € Ry.
(a) Find all equilibria and classify them with respect to the Lyapunov stability.

(b) Draw the phase line and determine the intervals where solutions are strictly
decreasing.

(c) If a = 3, solve explicitly the IVP. Write all details.



3. Consider the system of Ordinary Differential Equations (ODEs) where x and y depend

on t:
{ Z':.f—y,
y=y—uwx.

(a) Compute the general solution of the system and sketch the phase portrait.
(b) Consider the solution satisfying z(0) = 1,y(0) = 0. Compute tlim (x(t),y(t)).
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4. Consider the differential equation where y depends on t:
y// o 4y/_|_4y — th‘

Determine the unique solution satisfying y(0) = 1,4/(0) = 0.

5. Consider the system where x and y depend on t:
y=—y.

(a) Determine the equilibria and write the linearisation of the system at each equi-
librium.

(b) Sketch the phase portrait near each equilibrium. Justify.
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