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Exercice 1 .

1. Consider the first-order ordinary differential equation
y =y -

— Without explicitly solving this equation, sketch the slope field associated with this equation and
draw several representative solution curves to illustrate the qualitative behavior of solutions.

2. Solve the following first-order ODE :

dy _ 2zy+y’+1
dr 22+ 2zy
Exercice 2 .

Consider the first-order quasilinear partial differential equation

2

(2 —uH)uy + (W —2*)u, = 2% — 4>

1. Solve the PDE using the method of characteristics.
2. Determine the integral surface of the PDE that contains the line

z =0,
(P) : {
y = 2z.

1. Plot the 2w-periodic extension of the function

Exercice 3 .

f(z) =22 x€(0,2n).

2. Determine the Fourier series of the 2m-periodic extension of f(z) = z2.

3. Using the convergence of the Fourier series at x = 0, deduce the value of
=1

>

—5.
n=1 n

1. Baréme : 7-6-7 pts.
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