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1. Consider the following Cauchy Problemy′(x) = |y(x)|(1− y(x))
x3

1 + x4

y(0) = 2

1.1) Discuss local and global existence and uniqueness of solutions.

1.2) Find the explicit solution (with the respective domain) and draw a qualitative graph.

2. Discuss for λ 6= 0 the existence and uniqueness of solutions for the boundary value problem:
y′′ + 2λy′ + 2λ2y = 2

(
x+ 1

λ

)
,

y(0) = 0

y(π) = π
4

and find explicitely the solutions when they exist.

3. Compute (rigorously justifying the passages) the limit:

lim
n→+∞

∫ n+2

n

2

(n+ 2)3
[(x− n)(x− n− 2)] dx.

4. Determine all solutions u in D′(R) of the equation

(x3 − 8)u′ = δ′0,

where δ′0 denotes the derivative in D′(R) of the Dirac delta δ0.


