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Esercizio 1. Risolvere i seguenti limiti di funzione usando il Teorema di de
l’Hopital:

1. lim
x→∞

x1010

ex
+ (ax)

b
cx (a, c ̸= 0)

2. lim
x→π

2

(π
2
− x

)
tanx

3. lim
x→0

2 sinx− sin 2x

sinx− x cosx

4. lim
x→π

2

2(ecos x + x− 1)− π

log sin(−3x)

5. lim
x→a

√
2a3x− x4 − a

3
√
a2x

a− 4
√
ax3

(a > 0)

Esercizio 2. Calcolare i seguenti integrali indefiniti:

1.
∫ √

tanx dx

2.
∫

x arcsinx dx

3.
∫ (

x4

1 + x6

)2

dx

1



4.
∫

4

x4 + 4
dx

5.
∫

2e2x − ex√
3e2x − 6ex − 1

dx

6.
∫

1√
25x2 + 2

dx

7.
∫

tan3(log x)

x
dx

Esercizio 3. Risolvere i seguenti problemi di Cauchy:

1.

{
y′ =

y

1 + x
+ 3

y(0) = 0

2.

{
y′ = y3 sin 2x cos 2x

y(0) =
√
2

3.

{
y′ = (2x+ y)2

y(0) = 0

4.


y′′ = 2xy′

y(1) = 2

y′(1) = 3

5.


y′′ + y′ = x− x3

y(0) = 0

y(0) = 1

6.


y′′ − y = 2x sinx+ cosx− ex

y(0) = 1

y′(0) = 0

7.


y′′ + 2y′ + 1 = 2 sin2 x cosx

y(0) = 2

y′(0) = 1

8.


y′′ − 2y′ + y = x2ex + x+ 3

y(0) = 1

y′(0) = 0

9.


y′′ + 9y = 3 tan(3x)

y(0) = 0

y′(0) = 1
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10.


y′′ − 2y′ + y =

ex

x2 + 1
y(0) = 1

y′(0) = 2

3


