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Exercise 1) (3 points)
Compute the general solution of the following differential equation

y′(t) = cos(t) · 1
4y2(t) .
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Exercise 2) (5 points)

a) Which of the following differential equations for u(t) is exact?

(i) u + u3 + 3u2u′ = 0 .
(ii) u5 + sin(t) + 5tu4u′ = 0 .
(iii) ut2 − tu2u′ = 0 .

Justify your answers.

b) Determine the corresponding potential and the general solution for an exact differential
equation in part a).
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Exercise 3) (6 points)
Determine the general solution of the following differential equation

u′′′(t) + 4u′′(t) − 5u′(t) = −1 − 5t .
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Exercise 4) (6 points)
Consider the system of differential equations

u ′(t) = A · u (t) =

−1 0 0
1 1 β
2 −β 1

 · u (t)

with parameter β ∈ R .

a) Analyse the stability of the stationary point (0, 0, 0)T of the system.

b) Let β = 0 . Determine a fundamental system of the system of differential equations.
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