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Exercise 1 (6 points)
Determine the general solution of the differential equation

y′(t) + 2y(t) − t y(t)4 = 0.
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Exercise 2 (3 points)
Rewrite the following initial value problem as equivalent initial value problem for a system
of first-order differential equations

y′′′(x) − y′′(x) + 2y′(x) − 3y(x) = 0 , y(1) = 1, y′(1) = 4, y′′(1) = 9.
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Exercise 3: (5 points)
Consider the boundary value problem

y
′′ − 4 y ′ + 4 y = h(x) x ∈ ]0, 1[

αy(0) − y ′(0) = γ1

y (1) = γ2 α, γ1, γ2 ∈ R .

For which values of α is the boundary problem uniquely solvable for any γ1, γ2 ∈ R and
any continuous function h(x) on the interval [0, 1] ?
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Exercise 4: (2 points)
Consider the system of differential equations

ẏ (t) =
(

0 1
− 1

t2
3
2t

)
y (t) +

(
t3

2t2

)
, t ≥ 1.

The functions
y [1](t) =

(
2
√

t
1√
t

)
and y [2](t) =

(
t2

2t

)
are solutions of the corresponding homogeneous system of differential equations.
Do y [1] and y [2] build a fundamental system for the space of solutions of the corresponding
homogeneous system of differential equations?
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Exercise 5: (4 points)
Consider the initial value problem

y ′′(t) + 4y ′(t) + 3y(t) = 2 cos(t) + t2e−2t , for t > 0 , y(0) = 0 , y′(0) = 5 .

Into which algebraic equation can the initial value problem be transformed by the Laplace
transformation?
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