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Exercise 1: [1.5 pts] Find the limit.
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)︂n

Exercise 2: [1.5 pts] Determine if the series converges or diverges.
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Solution to Exercise 1:

L = lim
n→∞
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1 +

1

n(n+ 2)

)︃n

= lim
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lim
n→∞

(︃
1 +

1

n(n+ 2)

)︃n(n+2)

= e.

Therefore,
L = e0 = 1,
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because
lim
n→∞

1

n+ 2
= 0.

Hence,
L = 1 .

Solution to Exercise 2:

(a) This is a geometric series with common ratio

r =
1√
2
.

Since
|r| = 1√

2
< 1,

the geometric series converges. Its sum is

S =
r

1− r
=

1√
2

1− 1√
2

=
1√
2− 1

=
√
2 + 1.

(b) Let

an =

(︃
1 +

1

n

)︃n

.

Using the limit

lim
n→∞

(︃
1 +

1

n

)︃n

= e,

we obtain
lim
n→∞

an = e ̸= 0.

A necessary condition for the convergence of a series
∑︁∞

n=1 an is that
lim
n→∞

an = 0.

Since this condition is not satisfied, the series diverges.
(c) This is a p-series of the form

∞∑︂
n=1

1

np
,

which converges if p > 1 and diverges if p ≤ 1. Since

p = 0.2 =
1

5
< 1,

the series diverges.


