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Problem 1 (1.5 points)

Solve the equation  3zy?y’ +13° = zsin .

Problem 2 (2 points)

1
Solve the equation  xy” + 3y’ + Y= z2.

Problem 3 (2 points)

Solve the initial value problem

3, 0<t<2m,
y' +2y +2y = g(t), .
0) =1 '0) = 0 g(t)=1¢ 0, 27 <t <bhm,
ywr==4 vi=5 1, 57 <t
Problem 4 (0.5 + 1 + 1 = 2.5 points)
a) Split into two one-variable problems
U — 2Ugy = 2u, —5<x<3g, t>0,
u(—m/2,t) = u(mw/2,t), t >0,
Uy (—m/2,t) = ug(m/2,t), t>0,

u(z,0) = 8 — 3sin(2z) — 8cos?(2z), -5 <z < 3.
b) Solve both problems.

¢) Find the solution of the original problem.

Problem 5 (0,5 + 0,5 + 1 = 2 points)
a) Prove that the following problem is not of Sturm-Liouville type and transform it into one:

{ 220" + 2/ + A = 0,
¢(1) =0, o(e) =0.

b) Prove that all the eigenvalues are positive.

¢) Find the eigenvalues and eigenfunctions of the problem.




