
 

 

Answer on Question #49123 – Math – Calculus 

determine whether the series convergent or divergent and find its sum if exist ∑ (
1

2𝑛 +
1

𝑛(𝑛+1)
)∞

𝑛=1  

Solution. 

Denote 𝑎𝑛 =
1

2𝑛 , 𝑏𝑛 =
1

𝑛(𝑛+1)
. 

We have  ∑ 𝑎𝑛 =∞
𝑛=1 ∑

1

2𝑛
∞
𝑛=1   is a geometric series. So, 

∑ 𝑎𝑛

∞

𝑎𝑛

=
𝑎1

1 − 𝑞
=

1
2

1 −
1
2

= 1; 

Note that 

𝑏𝑛 =
1

𝑛(𝑛+1)
=

1

𝑛
−

1

𝑛+1
 . 

Compute   ∑ 𝑏𝑛
𝑘
𝑛=1 : 

∑ 𝑏𝑛
𝑘
𝑛=1 = 𝑏1 + ⋯ + 𝑏𝑘 =

1

1
−

1

2
+

1

2
−

1

3
+ ⋯ +

1

𝑘
−

1

𝑘+1
= 1 −

1

𝑘+1
 . 

So: 

∑ 𝑏𝑛

∞

𝑛=1

= lim
𝑘→∞

∑ 𝑏𝑛

𝑘

𝑛=1

= lim
𝑘→∞

(1 −
1

𝑘 + 1
) = 1; 

So, the series  ∑ 𝑏𝑛 =∞
𝑛=1 ∑

1

𝑛(𝑛+1)
∞
𝑛=1  is convergent.  Because  ∑ 𝑎𝑛 ,

∞
𝑛=1   ∑ 𝑏𝑛 

∞
𝑛=1 are convergent 

series, compute the sum of the initial series  ∑ (
1

2𝑛 +
1

𝑛(𝑛+1)
)∞

𝑛=1   : 

∑(𝑎𝑛 + 𝑏𝑛)

∞

𝑛=1

= ∑ 𝑎𝑛

∞

𝑛=1

+ ∑ 𝑏𝑛

∞

𝑛=1

= 1 + 1 = 2. 
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