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Argomento: Limiti di successioni

Calcolare, se esistono, i seguenti limiti:

1. lim
n→+∞

n2 + 3

n2 arctann+ n sinn
;

Dividendo numeratore e denominatore per n2 si ottiene

lim
n→+∞

n2 + 3

n2 arctann+ n sinn
= lim
n→+∞

1 + 3
n2

arctann+ sinn
n

.

Poiché lim
n→+∞

3

n2
= lim
n→+∞

sinn

n
= 0, dalle operazioni con i limiti otterremo

lim
n→+∞

n2 + 3

n2 arctann+ n sinn
= lim
n→+∞

1

arctann
=

1

limn→+∞ arctann
=

2

π
.

2. lim
n→+∞

(√
n2 + n−

√
n2 + 1

)
;

Moltiplicando e dividendo per
√
n2 + n+

√
n2 + 1 si ottiene

lim
n→+∞

(√
n2 + n−

√
n2 + 1

)
= lim

n→+∞

(√
n2 + n−

√
n2 + 1

) √n2 + n+
√
n2 + 1√

n2 + n+
√
n2 + 1

= lim
n→+∞

n− 1√
n2 + n+

√
n2 + 1

= lim
n→+∞

1− 1
n√

1 + 1
n +

√
1 + 1

n2

=
1

2

3. lim
n→+∞

n
3
√
n+ 1

ecosn;

Poiché
1

e
≤ ecosn ≤ e, allora

1

e
lim

n→+∞

n
3
√
n+ 1

≤ lim
n→+∞

n
3
√
n+ 1

ecosn ≤ e lim
n→+∞

n
3
√
n+ 1

.

Essendo lim
n→+∞

lim
n→+∞

n
3
√
n+ 1

= +∞, dal teorema dei carabinieri concludiamo che lim
n→+∞

n
3
√
n+ 1

ecosn =

+∞.
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4. lim
n→+∞

ln(1 + en)

n+
√
n+ 2 + 3

;

Dalle proprietà dei logaritmi otteniamo

lim
n→+∞

ln(1 + en)

n+
√
n+ 2 + 3

= lim
n→+∞

n+ ln(e−n + 1)

n+
√
n+ 2 + 3

= lim
n→+∞

n

n+
√
n+ 2 + 3

+ lim
n→+∞

ln(e−n + 1)

n+
√
n+ 2 + 3

= lim
n→+∞

n

n+
√
n+ 2 + 3

= lim
n→+∞

1

1 +
√
n+2
n + 3

n

= 1.

5. lim
n→+∞

n

(√
1 +

1

n
− 1

)
;

Moltiplicando e dividendo per

√
1 +

1

n
+ 1 si ottiene

lim
n→+∞

n

(√
1 +

1

n
− 1

)
= lim
n→+∞

n
1 + 1

n − 1√
1 + 1

n + 1
= lim
n→+∞

1√
1 + 1

n + 1
=

1

2
.

6. lim
n→+∞

n cos
(
nπ2
)
−
√
n+ 4

n+ 1
;

lim
n→+∞

n cos
(
nπ2
)
−
√
n+ 4

n+ 1
= lim
n→+∞

cos
(
nπ2
)
− 1√

n
+ 4

n

1 + 1
n

= lim
n→+∞

cos
(
n
π

2

)
.

Quest’ultimo limite tuttavia non esiste perché ad esempio per n = 4k vale 1 mentre per
n = 4k + 2 vale −1, dunque il limite di partenza non esiste.

7. lim
n→+∞

ln
(
n3 + 1

)
ln (n2 + n)

;

lim
n→+∞

ln
(
n3 + 1

)
ln (n2 + n)

= lim
n→+∞

3 lnn+ ln
(
1 + 1

n3

)
2 lnn+ ln

(
1 + 1

n

) = lim
n→+∞

3 +
ln(1+ 1

n3 )
lnn

2 +
ln(1+ 1

n )
lnn

=
3

2
.

8. lim
n→+∞

(−1)n
ln((n+ 2)!)− ln(n!)√

n
;

lim
n→+∞

(−1)n
ln((n+ 2)!)− ln(n!)√

n
= lim

n→+∞
(−1)n

ln (n+2)!
n!√
n

= lim
n→+∞

(−1)n
ln((n+ 2)(n+ 1))√

n

= lim
n→+∞

(−1)n
ln(n+ 2)√

n
+ lim
n→+∞

(−1)n
ln(n+ 1)√

n

= 0.
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9. lim
n→+∞

n
√

3n + nen + n32n;

lim
n→+∞

n
√

3n + nen + n32n = 3 lim
n→+∞

n

√
1 + n

(e
3

)n
+ n3

(
2

3

)n
= 3 lim

n→+∞
n
√

1 = 3.
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