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Problem 1. (5 points)

(a) Solve the following initial value problem:
W) =—2t+ Du(t) +e¢ ¥ for t>0, wu(0)=1

(b) Solve the following initial value problem by applying a suitable substitution:

W) = (2t + Dut) —e C(u®)? for t>0,  u(0)=1.
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Problem 2. (5 points)

Consider the differential equation

u"(t) 4+ 2u"(t) =0 for ¢ >0. ()

(a) Determine the general solution of this equation.

(b) Is the initial condition w(0) = 1 enough to characterize a unique solution of (x)?
Explain your answer.

(c¢) For which a,b € R does the solution wu of the initial value problem for (x) with

satisfy the condition
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Problem 3. (4 points)

Consider the differential equation

(t —sin(t) cos(t))u* + (t* +cos*(t) + Vu-u' =0 for t > 0.

(a) Show that this is an exact differential equation.
(b) Determine a potential for this equation.

(c) Solve the corresponding initial value problem with «(0) =1.
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Problem 4. (6 points)

Consider the system of differential equations « = Au with

-3 0 0
A= 1 -1 2
2 0 1

(a) Determine a fundamental system for this equation.

(b) Determine all equilibria of the system and check them for stability.
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