
Fundamentals of Mathematical Analysis II — ENSTP

Exam Simulation (Solution by Wed 17th of June)

Exercise 1. Solve the Cauchy problem
y′ = y2 − y − 1,

y(0) = 1/2.

Exercise 2. Let
f (x, y) := 3(x2 + y2)2 − 4xy3.

i) Compute, if it exists, lim(x,y)→∞2 f (x, y).
ii) Determine min/max for f on R2 (if any).
iii) Determine min/max of f on the disk {x2 + y2 6 1} (if any).

Exercise 3. Determine min/max of f (x, y, z) = xyz on the set
D := {(x, y, z)3 : 2x2 + y2 + z2 = 1}.

Exercise 4. Let
D := {(x, y, z) ∈ R3 x2 + y2 6 z 6 1 − (x + y)}.

i) Draw D.
ii) Determine volume of D.

Time: 4h.
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