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9.5 Testing Convergence at Endpoints 
 

Three More Convergence Tests 
 
Integral Test 
 

Suppose 𝑎𝑛 is a sequence of positive terms and 𝑎𝑛 = 𝑓(𝑛), where 
 

 𝑓 is continuous, positive, decreasing function of 𝑥  𝑥 ≥ 𝑁 (where N is positive integer), 
 

 

 If  ∫ 𝑓(𝑥)
∞

𝑁
𝑑𝑥  converges, then              ________________  

 
 

  If  ∫ 𝑓(𝑥)
∞

𝑁
𝑑𝑥   diverges, then               _________________ 

 
 
 

Determine if the series converges or diverges. 

Example 1 

∑
1

1+ 10𝑛

∞

𝑛=1

 

 

 

 

 

 

 

 
 

Example 2 

∑
1

𝑛3

∞

𝑛=1

 

 

 

 

 

 

 

 
 

p-Series Test 
 

∑
1

𝑛𝑝

∞

𝑛=1

 

  
 if 𝑝 > 1, then the series _______________ 
 
 if 0 < 𝑝 < 1, then the series _______________ 
 
 if 𝑝 = 1, then the series _______________ 
 

 

∑𝑎𝑛

∞

𝑛=𝑁

 

∑𝑎𝑛

∞

𝑛=𝑁

 



Determine if the series converges or diverges. 

Example 1 

∑𝑛−2
∞

𝑛=1

 

 
 

Example 2 

∑
1

𝑛

∞

𝑛=1

 

 
 

Limit Comparison Test 
 

Suppose 𝑎𝑛 > 0 and 𝑏𝑛 > 0   𝑛 ≥ 𝑁 (where N is positive integer) 
 

 If  lim
𝑛→∞

𝑎𝑛

𝑏𝑛
= 𝑐 (where 0 < 𝑐 < ∞) and ∑𝑏𝑛 converges, then  ∑𝑎𝑛  __________  

 

or if ∑𝑏𝑛 diverges, then  ∑𝑎𝑛  ___________ 
 
 
 
 

  If  lim
𝑛→∞

𝑎𝑛

𝑏𝑛
= 0 and ∑𝑏𝑛 converges, then  ∑𝑎𝑛  _____________ 

 
 

 

 

 

 If  lim
𝑛→∞

𝑎𝑛

𝑏𝑛
= ∞ and ∑𝑏𝑛 diverges, then  ∑𝑎𝑛  _____________ 

 

 

 

 

Determine if the series converges or diverges. 

Example 1 

∑
3

𝑛 + 1

∞

𝑛=1

 

 

 

 

 
 

Example 2 

∑
1

𝑒𝑛 + 𝑛

∞

𝑛=1

 


