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Exercise 1: [3 pts] Find the sum of the following series.

(a)
∑︁∞

n=1 (tan
−1(n)− tan−1(n+ 1))

(b)
∑︁∞

n=1

[︂
3n+1

4n
+ 5n

2n+1

]︂
Solution:

(a) This is a telescoping series. The N -th partial sum is

SN =
N∑︂

n=1

(︁
tan−1(n)− tan−1(n+ 1)

)︁
= (tan−1(1)− tan−1(2)) + (tan−1(2)− tan−1(3))

+ · · ·+ (tan−1(N)− tan−1(N + 1))

= tan−1(1)− tan−1(N + 1).

S = lim
N→∞

SN

= tan−1(1)− lim
N→∞

tan−1(N + 1)

=
π

4
− π

2

= −π

4
.

(b) Separating the series, we get

S =
∞∑︂
n=1

3n+1

4n
+

∞∑︂
n=1

5n

2n+1
.



2

For the first series,
∞∑︂
n=1

3n+1

4n
= 3

∞∑︂
n=1

(︃
3

4

)︃n

= 3 ·
3
4

1− 3
4

= 9.

Here, we used the geometric series formula
∞∑︂
n=1

rn =
r

1− r
, |r| < 1.

However, the second series is
∞∑︂
n=1

5n

2n+1
=

1

2

∞∑︂
n=1

(︃
5

2

)︃n

.

Since
⃓⃓
5
2

⃓⃓
> 1, the second series diverges, and hence the original series diverges.


