
Oct. 28th: 11.1 : Sequences

Warm-Up

1 Determine the limit of each of the following sequences or show that it diverges.

a. an =
n+ 1

n

b. bn = cos(πn)

c. cn =
n!

(n+ 1)!

In-Class Exercises

1. (Clicker) For which values of r does the sequence {an} defined by an = rn converge?

a. r > 1

b. 0 ≤ r ≤ 1

c. −1 ≤ r ≤ 1

d. −1 < r ≤ 1

e. All values of r.

2. Determine whether the sequence converges or diverges. If it converges, find the limit.

a. an =
3n+ 1√
n+ 1

b. bn =
ln(n)

n

c. cn =
tan−1(n)

n+ 2

d. dn = e−2/
√
n

e. en =

(
1 +

2

n

)n

f. fn =
4n

1 + 9n



Limit Laws for Sequences. If {an} and {bn} are convergent sequences and if c is a constant, then

• lim
n→∞

(an + bn) = lim
n→∞

an + lim
n→∞

bn

• lim
n→∞

(anbn) = lim
n→∞

an · lim
n→∞

bn

• lim
n→∞

can = c lim
n→∞

an

• lim
n→∞

an
bn

=
limn→∞ an
limn→∞ bn

if lim
n→∞

bn 6= 0.

3. (Clicker) Assume lim
n→∞

an = 3 and lim
n→∞

bn = 5. Compute lim
n→∞

a2n − 2bnan
an + bn

.

a. 3

b. -318

c. -218
d. 0

e. -34

4. Use the Squeeze Theorem to determine the limit of an =
2n

n!
.

5. Determine the limit of each of the following sequences or show that it diverges.

a. an =
√
n+ 1−

√
n

b. bn =
√
n ln

(
1 +

1

n

)

c. cn = ln

(
2n+ 1

3n+ 4

)

d. dn = n sin
(π
n

)

e. en =
en

2n


