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Esercizio 1. Calcolare i seguenti integrali definiti.

(i)
∫ 1

0

e2x

4e2x + 4ex + 1
dx

(ii)
∫ π

π/2

x cosx− sinx

x2
dx

(iii)
∫ π/2

0

1

8 + 4 sinx+ 7 cosx
dx

(iv)
∫ ee

2

ee

1

x (lnx)
(
ln3 (lnx)

) dx

(v)
∫ 3

0

|x2 − 3x+ 1| dx

(vi)
1

π

∫ π

−π

sin (nx) sin (mx)dx con n,m ∈ Z

Esercizio 2. Risolvere i seguenti problemi di Cauchy.

(i)

ẋ+ x =
e−t

2
√
t

x(0) = 1

1



(ii)

{
ẋ = 3tet

2

x

x(0) =
√
e3

(iii)

{
ẋ = 2t

√
1− x2

x(0) = 0

(iv)

{
ẋ = (tan t)x+ cos t

x(0) = 0

(v)

{
10ẋ− 2tx = t3

x(0) = −5

(vi)


ẍ− 3ẋ− 2x = et

x(0) = −1

4
ẋ(0) = 0

(vii)


ẍ+ 9 = 0

x(0) = 1

ẋ(0) = 1

(viii)


ẍ− 7ẋ+ 12x = te3t

x(0) = 1

ẋ(0) = 0

(ix)


2ẍ(t)− 3ẋ(t) + x(t) = t

x(0) = 0

ẋ(0) = 1

(x)


ẍ(t) + ẋ(t) + x(t) = sin (2t) + t

x(0) = −13

ẋ(0) = 0

(xi)


ẍ(t)− 5ẋ(t) + 6x(t) = et cos t

x(0) = 1

ẋ(0) = 1

(xii)


ẍ(t) + x(t) = sin t

x(0) = 1

ẋ(0) = 1

(xiii)

{
ẋ(t) + (sin t)x(t) = sin t

x(0) = e+ 1
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(xiv)


ẍ(t) + x(t) = tan t

x(0) = 1

ẋ(0) = 0

(xv)


ẍ(t) + 4x(t) =

1

sin(2t)

x (π/4) = 1

ẋ (π/4) = 0

3


