
Math 1520 Limits of sequences Week 9

1. Find the limit of each sequence, if it exists.

(a) an =
n2 + 1

2n2 + 1

Solution: 1/2

(b) bn = cos

(
1

n

)
Solution: 1

(c) cn = cos
(πn

2

)
Solution: Limit does not exist.

(d) dn =
n!

4n

Solution: Limit does not exist (it diverges to ∞).

(e) e1 = 1 and en = cos(en−1)

Solution: ≈ 0.7390851 . . .

(f) fn = n sin(
1

n
)

Solution: 1

(g) gn =
1

sin(n)

Solution: Limit does not exist.

(h) h1 = 2 and hn+1 =
h2n + 2

2hn

Solution:
√
2

(i) kn = n! sin(πn)

Solution: 0

(j) γn =

∫ n

1

1

x
dx−

(
1

2
+

1

3
+

1

4
+ · · ·+ 1

n

)
Solution: This limit, known as the Euler-Mascheroni constant is approxi-
mately 0.57721.


