
Answer on Question #40702 – Math - Calculus 

Determine whether each of the following converges or diverges: 

1) ∑
1

𝑛2+1
∞
𝑛=1  

2) ∑
2𝑛+5

3𝑛
∞
𝑛=0  

3) ∑
sin𝑘

𝑘2
∞
𝑘=1  

Solution 

1) Using the Integral Test of convergence we have: 

∫
1

𝑥2 + 1

∞

1

𝑑𝑥 = 𝑡𝑎𝑛−1(𝑥)|𝑥=1
𝑥=∞ =

𝜋

4
 

Therefore  ∑
𝟏

𝒏𝟐+𝟏

∞
𝒏=𝟏   is the convergent series. 

2) Using the Ratio Test of convergence we have: 

lim
𝑛→∞

2𝑛+1 + 5
3𝑛+1

2𝑛 + 5
3𝑛

= lim
𝑛→∞

2 +
5
2𝑛

3(1 +
5
2𝑛
)
=
2

3
< 1 

Therefore  ∑
𝟐𝒏+𝟓

𝟑𝒏
∞
𝒏=𝟎    is the convergent series. 

3) ∑
1

𝑛2
∞
𝑛=1   is the convergent series, because according to the Integral test 

 

∫
1

𝑥2

∞

1
𝑑𝑥 = −

1

𝑥
|𝑥=1
𝑥=∞ = 1. 

 

As we can see   
|sin(𝑛)|

𝑛2
≤

1

𝑛2
 . 

Therefore series   ∑
𝒔𝒊𝒏(𝒏)

𝒏𝟐
∞
𝒏=𝟏   is absolutely convergent, and in particular convergent. 
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