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Evaluate the improper integral

∫ ∞

1

1

x ln x
dx =

∫ 2

1

1

x ln x
dx +

∫ ∞

2

1

x ln x
dx

= lim
a→1+

ln | ln x||2a + lim
b→∞

ln(ln x)|b2
= ln(ln 2)− lim

a→1+
ln | ln a|+ lim

b→∞
ln(ln b)− ln(ln 2).

So the integral diverges since both
∫ 2
1

1
x ln x

dx and
∫∞
2

1
x ln x

dx diverge.

Evaluate the following limits:

1. lim
n→∞(1 + (−1)n). The sequence alternates between 0 and 1. So it does not exist.

2. lim
n→∞

√
n√

n + 1
= lim

n→∞
1

1 + 1√
n

=
1

1 + lim
n→∞

1√
n

= 1

3. lim
n→∞

n

en
= lim

x→∞
x

ex
= lim

x→∞
1

ex
= 0

4. lim
n→∞

1 + (−1)n

n2

0 ≤ |1 + (−1)n

n2
| ≤ 2

n2
.

Since lim
n→∞

2

n2
= 0, it follows from the Squeeze Theorem that

lim
n→∞ |

1 + (−1)n

n2
|.

It then follows from the Absolute Value Theorem that

lim
n→∞

1 + (−1)n

n2
= 0.

5. lim
n→∞

(n− 2)!

n!
= lim

n→∞
1

n(n− 1)
= 0.
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