
Tutorato 9 - ICA
Soluzioni

a) Calcolare i seguenti limiti

1. lim
x→1+

log(1 +
√

x− 1)√
x2 − 1

=
1√
2

2. lim
x→0+

(1 + | sinx|)1/x = e

3. lim
x→∞

xex sin
(

e−x sin
2
x

)
= 2

4. lim
x→π

2

(1 + cos2 x)tan
2 x = e

5. lim
x→0

x log x = 0

6. lim
x→0

log sinx

log x
= 1

7. lim
x→0

x3 − 3x2 + 4x

x5 − x
= lim

x→0

x(x2 − 3x + 4)
x(x4 − 1)

= −4

8. lim
x→∞

x3 − 3x

2x3 − x2
= lim

x→∞

x3(1− 3
x2 )

x3(2− 1
x )

=
1
2

9. lim
x→∞

6x4 − x2

x− x3
= lim

x→∞

x4(6− 1
x2 )

x3( 1
x2 − 1)

= −∞

10. lim
x→0

sin(π + 4x)
x

= lim
x→0

−4 sin(4x)
4x

= −4

11. lim
x→0

cos(π(1−x)
2 )

x
= lim

x→0

cos(π
2 −

π
2 x)

x
= lim

x→0

− sin(−π
2 x)

x
= lim

x→0

π
2 sin(π

2 x)
π
2 x

=

=
π

2

12. lim
x→0

√
1 + tanx−

√
1− tanx

sinx
=

= lim
x→0

√
1 + tanx−

√
1− tanx

sinx
·
√

1 + tanx +
√

1− tanx√
1 + tanx +

√
1− tanx

=

= lim
x→0

1 + tanx− 1 + tanx

sinx(
√

1 + tanx +
√

1− tanx)
=

= lim
x→0

2
cos x(

√
1 + tanx +

√
1− tanx)

= 1

13. lim
x→∞

(
√

x− 1 + cos x) = ∞

1



perché
√

x− 1 + cos x >
√

x− 2 →∞ per x →∞

14. lim
x→∞

x sin
1
x

= lim
x→∞

sin 1
x

1
x

= 1

15. lim
x→π

2

(1 + cos2 x)tan
2 x = lim

x→π
2

(1 + cos2 x)
1

cos2 x
sin2 x = lim

x→π
2

esin2 x = e

16. lim
x→0

(1 + x)tan x = lim
x→0

(1 + x)
1
x ·x tan x = lim

x→0
ex tan x = 1

17. lim
x→0

log cos x

x2
= lim

x→0

log(1 + cos x− 1)
cos x− 1

· cos x− 1
x2

= −1
2

18. lim
x→∞

log(3 + sinx)
x3

= 0

perché
log(2)

x3
6

log(3 + sinx)
x3

6
log(4)

x3

19. lim
x→−∞

3x − 3−x

3x + 3−x
= lim

x→−∞

3x − 1
3x

3x + 1
3x

= lim
x→−∞

1
3x (32x − 1)
1
3x (32x + 1)

=

= lim
x→−∞

32x − 1
32x + 1

= −1

20. lim
x→5

x− 5
√

x−
√

5
= lim

x→5

(
√

x−
√

5)(
√

x +
√

5)
√

x−
√

5
= lim

x→5

√
x +

√
5 = 2

√
5

b) Calcolare i seguenti limiti usando lo sviluppo di Taylor:

1. lim
x→0

1− e−x2
+ x3 sin(1/x)
x2

= 1

2. lim
x→0

x2 − sin2 x

x3(ex − cos x)
= lim

x→0

x2 − (x− x3

6 + o(x4))2

x3(1 + x + o(x)− 1 + o(x))
= lim

x→0

x2 − (x2 − x4

3 + o(x5))
x3(x + o(x))

=

= lim
x→0

x4

3 + o(x5)
x4(1 + o(1))

= lim
x→0

x4( 1
3 + o(x))

x4(1 + o(1))
=

1
3

3. lim
x→0

log(1 + x) arctan x− x sinx

arctanx− 1− log(1 + x) + cos x
=

3
4

4. lim
x→0+

log(1− cos 2x)
log tan 2x

= 2

5. lim
x→0+

4
√

1 + sin2 x− 1

log
[
1 +

√
1− e−x2

] [
(1 + sinx)−1/x − e−1

] =

= lim
x→0+

4
√

1 + (x + o(x2))2 − 1

log
[
1 +

√
1− 1 + x2 + o(x2)

] [
(1 + x + o(x2))−1/x − e−1

] =

2



= lim
x→0+

4
√

1 + x2 + o(x3)− 1

log
[
1 +

√
x2(1 + o(1))

] [
elog(1+x+o(x2))−1/x − e−1

] =

= lim
x→0+

1 + 1
4 (x2 + o(x3) + o(x2))− 1

log
[
1 + x

√
1 + o(1)

] [
e−

log(1+x+o(x2))
x − e−1

] =

= lim
x→0+

1
4 (x2 + o(x2))

log [1 + x(1 + o(1))]
[
e−

x+o(x2)− 1
2 (x+o(x2))2+o(x2)

x − e−1

] =

= lim
x→0+

1
4x2 + o(x2)

log [1 + x + o(x)]
[
e−

x− 1
2 (x2+o(x3))+o(x2)

x − e−1

] =

= lim
x→0+

1
4x2 + o(x2)

[x + o(x)]
[
e−

x− 1
2 x2+o(x2)

x − e−1

] = lim
x→0+

1
4x2 + o(x2)

x [1 + o(1)]
[
e−1+ 1

2 x+o(x) − e−1
] =

= lim
x→0+

1
4x2 + o(x2)

x [1 + o(1)] e−1
[
e

1
2 x+o(x) − 1

] = lim
x→0+

1
4x2 + o(x2)

x
e [1 + o(1)]

[
1 + 1

2x + o(x)− 1
] =

= lim
x→0+

1
4x2 + o(x2)

x
e [1 + o(1)]

[
1
2x + o(x)

] = lim
x→0+

x2( 1
4 + o(1))

x2 [1 + o(1)]
[

1
2e + o(1)

] =
e

2

6. lim
x→0

(arcsinx)2 + log(1− sin2 x)
coshx2 − 1

=
1
3

3


