
TOPIC: CONVERGENCE TESTS

EXAMPLE Use the divergence test to determine if the following series diverge.

CONVERGENCE TESTS

Name Series Converges if… Diverges if… Additional Info
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EXAMPLE Find the derivative of each function. 

The Power Rule 

◆ To find the derivative of ANY power fcn 𝑓𝑓(𝑥𝑥) = 𝑥𝑥𝑛𝑛, multiply by original exponent, then decrease exponent by ___. 
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EXAMPLE Find the derivative of each function using the power rule. 

 
The Power Rule: Negative & Rational Exponents 

◆ Recall: The power rule works for ANY power function, including those with negative or rational exponents. 

● Hint: You may need to _________ a fcn as a power fcn before taking the derivative. 
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       PRACTICE Use the divergence test to determine if the following series diverge or state that the test is 
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EXAMPLE Use the integral test to determine if the following series converges.

CONVERGENCE TESTS

Name Series Converges if… Diverges if… Additional Info

Integral
Test

Integral Test

◆ The integral test determines convergence of infinite series using ____________ integrals.

◆ An improper integral converges if the limit exists (a finite number) and diverges if the limit DNE.

 
Integral Test 

◆ The integral test determines convergence of infinite series using _____________ integrals. 

 

◆ An improper integral converges if the limit exists (a finite number) and diverges if the limit DNE. 
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CONVERGENCE TESTS
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Direct Comparison Test 

◆ Direct Comparison Test (DCT) uses convergence of known series 𝒃𝒃𝒏𝒏 to find convergence of series in question 𝒂𝒂𝒏𝒏. 

▪ Use DCT when divergence and integral tests are insufficient & series is not a “special” series. 
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       EXAMPLE Determine whether the given series are convergent.  

∑ ln 𝑛𝑛
2𝑛𝑛 + 1

∞
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Direct Comparison Test 

◆ Direct Comparison Test (DCT) uses convergence of known series 𝒃𝒃𝒏𝒏 to find convergence of series in question 𝒂𝒂𝒏𝒏. 

▪ Use DCT when divergence and integral tests are insufficient & series is not a “special” series. 
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∞

𝑛𝑛=1

∑ 5
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For 𝑏𝑏𝑛𝑛, we often use a 
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Direct Comparison Test 

◆ Direct Comparison Test (DCT) uses convergence of known series 𝒃𝒃𝒏𝒏 to find convergence of series in question 𝒂𝒂𝒏𝒏. 

▪ Use DCT when divergence and integral tests are insufficient & series is not a “special” series. 
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∞
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∑ 𝑎𝑎𝑛𝑛 (smaller) converges. 

If         ≤           and  

∑ 𝑏𝑏𝑛𝑛 (smaller) diverges,  

∑ 𝑎𝑎𝑛𝑛 (larger) diverges. 
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Direct Comparison Test 

◆ Direct Comparison Test (DCT) uses convergence of known series 𝒃𝒃𝒏𝒏 to find convergence of series in question 𝒂𝒂𝒏𝒏. 

▪ Use DCT when divergence and integral tests are insufficient & series is not a “special” series. 
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∞
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Direct Comparison Test 

◆ Direct Comparison Test (DCT) uses convergence of known series 𝒃𝒃𝒏𝒏 to find convergence of series in question 𝒂𝒂𝒏𝒏. 

▪ Use DCT when divergence and integral tests are insufficient & series is not a “special” series. 
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Direct Comparison Test 

◆ Direct Comparison Test (DCT) uses convergence of known series 𝒃𝒃𝒏𝒏 to find convergence of series in question 𝒂𝒂𝒏𝒏. 

▪ Use DCT when divergence and integral tests are insufficient & series is not a “special” series. 
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       EXAMPLE Determine whether the given series are convergent.  

∑ ln 𝑛𝑛
2𝑛𝑛 + 1

∞

𝑛𝑛=1

∑ 5
𝑛𝑛3 + 4

∞

𝑛𝑛=1

For 𝑏𝑏𝑛𝑛, we often use a 

special series 

(geometric, 𝑝𝑝-series, 
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∑ 𝑎𝑎𝑛𝑛 (larger) diverges. 
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Direct Comparison Test 

◆ Direct Comparison Test (DCT) uses convergence of known series 𝒃𝒃𝒏𝒏 to find convergence of series in question 𝒂𝒂𝒏𝒏. 

▪ Use DCT when divergence and integral tests are insufficient & series is not a “special” series. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CONVERGENCE TESTS 

Name Series Converges if…  Diverges if… Additional Info 
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       EXAMPLE Determine whether the given series are convergent.  

∑ ln 𝑛𝑛
2𝑛𝑛 + 1

∞

𝑛𝑛=1

∑ 5
𝑛𝑛3 + 4

∞

𝑛𝑛=1

For 𝑏𝑏𝑛𝑛, we often use a 

special series 

(geometric, 𝑝𝑝-series, 

harmonic). 

If         ≤           and  

∑ 𝑏𝑏𝑛𝑛 (larger) converges,  

∑ 𝑎𝑎𝑛𝑛 (smaller) converges. 
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∑ 𝑎𝑎𝑛𝑛 (larger) diverges. 
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EXAMPLE Find the derivative of the following functions. 

  
Derivatives of General Exponential Functions  

◆ We can use limits to find a derivative rule that works for all exponential functions 𝑏𝑏𝑥𝑥. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

    Derivative of 𝒃𝒃𝒙𝒙 New 

BIZ REG 

ሺ𝑨𝑨ሻ      𝑓𝑓ሺ𝑥𝑥ሻ = 6𝑥𝑥 ሺ𝑩𝑩ሻ     𝑔𝑔ሺ𝑥𝑥ሻ = 3𝑥𝑥2+4𝑥𝑥 

𝑑𝑑
𝑑𝑑𝑑𝑑 ሺ𝒃𝒃𝒙𝒙ሻ = ____ ⋅ _________

𝑑𝑑
𝑑𝑑𝑑𝑑 ሺ𝑏𝑏𝑥𝑥ሻ = lim

ℎ→0

𝑏𝑏𝑥𝑥+ℎ − 𝑏𝑏𝑥𝑥

ℎ  

= lim
ℎ→0

                        
   

=          ⋅ lim
ℎ→0

                   
     

𝑏𝑏 ______
𝑏𝑏 ______ 

ln 𝑏𝑏 = lim
ℎ→0

𝑏𝑏ℎ − 1
ℎ    

Limit Definition of ln at h=0 

 𝑓𝑓′ሺ𝑥𝑥ሻ = lim
ℎ→0

𝑓𝑓ሺ𝑥𝑥 + ℎሻ − 𝑓𝑓ሺ𝑥𝑥ሻ
ℎ  

Recall 

Limit Definition of a Derivative 
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Derivatives of General Exponential Functions  

◆ We can use limits to find a derivative rule that works for all exponential functions 𝑏𝑏𝑥𝑥. 
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Direct Comparison Test 

◆ Direct Comparison Test (DCT) uses convergence of known series 𝒃𝒃𝒏𝒏 to find convergence of series in question 𝒂𝒂𝒏𝒏. 

▪ Use DCT when divergence and integral tests are insufficient & series is not a “special” series. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CONVERGENCE TESTS 

Name Series Converges if…  Diverges if… Additional Info 

Direct 
Comparison 

Test 

   
 

  

       EXAMPLE Determine whether the given series are convergent.  

∑ ln 𝑛𝑛
2𝑛𝑛 + 1

∞

𝑛𝑛=1

∑ 5
𝑛𝑛3 + 4

∞

𝑛𝑛=1

For 𝑏𝑏𝑛𝑛, we often use a 

special series 

(geometric, 𝑝𝑝-series, 

harmonic). 

If         ≤           and  

∑ 𝑏𝑏𝑛𝑛 (larger) converges,  

∑ 𝑎𝑎𝑛𝑛 (smaller) converges. 

If         ≤           and  

∑ 𝑏𝑏𝑛𝑛 (smaller) diverges,  

∑ 𝑎𝑎𝑛𝑛 (larger) diverges. 

∑ 𝒂𝒂𝒏𝒏

∞

𝑛𝑛=1
∑ 𝒃𝒃𝒏𝒏

∞

𝑛𝑛=1
 and 

𝑎𝑎𝑛𝑛,  𝑏𝑏𝑛𝑛 >___ 
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Direct Comparison Test 

◆ Direct Comparison Test (DCT) uses convergence of known series 𝒃𝒃𝒏𝒏 to find convergence of series in question 𝒂𝒂𝒏𝒏. 

▪ Use DCT when divergence and integral tests are insufficient & series is not a “special” series. 
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Name Series Converges if…  Diverges if… Additional Info 

Direct 
Comparison 
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       EXAMPLE Determine whether the given series are convergent.  

∑ ln 𝑛𝑛
2𝑛𝑛 + 1

∞

𝑛𝑛=1

∑ 5
𝑛𝑛3 + 4

∞

𝑛𝑛=1

For 𝑏𝑏𝑛𝑛, we often use a 

special series 

(geometric, 𝑝𝑝-series, 

harmonic). 

If         ≤           and  

∑ 𝑏𝑏𝑛𝑛 (larger) converges,  

∑ 𝑎𝑎𝑛𝑛 (smaller) converges. 

If         ≤           and  

∑ 𝑏𝑏𝑛𝑛 (smaller) diverges,  

∑ 𝑎𝑎𝑛𝑛 (larger) diverges. 

∑ 𝒂𝒂𝒏𝒏

∞

𝑛𝑛=1
∑ 𝒃𝒃𝒏𝒏

∞

𝑛𝑛=1
 and 
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       PRACTICE Use the Direct Comparison Test to determine whether each series converges. 
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1
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ሺ𝑨𝑨ሻ ሺ𝑩𝑩ሻ 
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TOPIC: CONVERGENCE TESTS

EXAMPLE Determine whether the given series is convergent using the Limit Comparison Test.

CONVERGENCE TESTS

Name Series Converges if… Diverges if… Additional Info

Limit 
Comparison

Test

        and

        converges.

OR

and         diverges.

Most useful when

     isn't clearly:

• a _________ series

•          or

Limit Comparison Test

◆ Limit Comparison Test uses the limit of the ratio of given series      to chosen series      to determine convergence.

▶  Use Limit Comparison Test if given a more complicated series that can't be directly compared to a known series.

 
Direct Comparison Test 

◆ Direct Comparison Test (DCT) uses convergence of known series 𝒃𝒃𝒏𝒏 to find convergence of series in question 𝒂𝒂𝒏𝒏. 

▪ Use DCT when divergence and integral tests are insufficient & series is not a “special” series. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CONVERGENCE TESTS 

Name Series Converges if…  Diverges if… Additional Info 
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       EXAMPLE Determine whether the given series are convergent.  

∑ ln 𝑛𝑛
2𝑛𝑛 + 1

∞

𝑛𝑛=1

∑ 5
𝑛𝑛3 + 4

∞

𝑛𝑛=1

For 𝑏𝑏𝑛𝑛, we often use a 

special series 

(geometric, 𝑝𝑝-series, 

harmonic). 

If         ≤           and  

∑ 𝑏𝑏𝑛𝑛 (larger) converges,  
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Direct Comparison Test 

◆ Direct Comparison Test (DCT) uses convergence of known series 𝒃𝒃𝒏𝒏 to find convergence of series in question 𝒂𝒂𝒏𝒏. 

▪ Use DCT when divergence and integral tests are insufficient & series is not a “special” series. 
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       PRACTICE Use the Limit Comparison Test to determine if the following series converges. 

∑𝑛𝑛2 + 1
𝑛𝑛

∞

𝑛𝑛=1

 
Topic 2 Pg 4 – second practice part (A)  
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∑arctan 𝑛𝑛
𝑛𝑛2 + 1

∞

𝑛𝑛=1

∑ 1
2𝑛𝑛2 − 𝑛𝑛cos(𝑛𝑛𝑛𝑛)

∞

𝑛𝑛=1



TOPIC: CONVERGENCE TESTS

EXAMPLE Determine whether the series converges absolutely, converges conditionally, or diverges.

CONVERGENCE TESTS

Name Series Converges if… Diverges if… Additional Info

Alternating
Series Test or

Two conditions are met:

•

•
   for all    (decreasing)

One of the 

conditions is

NOT met

If          converges, then it is…

• Absolutely convergent if

             ____verges.

• Conditionally convergent if

             ____verges.

Alternating Series Test

◆ An alternating series has terms that alternate in _________ & often contains:           ,              ,            , or           .

 

Alternating Series Test 

◆ An alternating series has terms that alternate in _______ & often contains: (−1)𝑛𝑛, (−1)𝑛𝑛±1, cos 𝑛𝑛𝑛𝑛, or sin 𝑛𝑛𝑛𝑛
2 . 

 

 

 

 

 

 

 

 

 

 

 

 

◆ Absolute convergence ( ∑ |𝑎𝑎𝑛𝑛| converges ) implies convergence of ∑ 𝑎𝑎𝑛𝑛. 

  

CONVERGENCE TESTS 

Name Series Converges if…  Diverges if… Additional Info 

Alternating 
Series Test 

   

 

  

∑
(−1)𝑛𝑛

𝑛𝑛 + 3

∞

𝑛𝑛=1
∑(−1)𝑛𝑛+1

∞

𝑛𝑛=1
(𝑛𝑛!

3𝑛𝑛) ∑ cos 𝑛𝑛𝑛𝑛
𝑛𝑛√𝑛𝑛3

∞

𝑛𝑛=1

       EXAMPLE Determine whether the series converges absolutely, converges conditionally, or diverges.   

(𝑨𝑨) (𝑩𝑩) (𝑪𝑪) 

∑(−1)𝑛𝑛𝑎𝑎𝑛𝑛

∞

𝑛𝑛=1
or 

∑(−1)𝑛𝑛+1𝑎𝑎𝑛𝑛

∞

𝑛𝑛=1

One of the 

conditions is 

NOT met 

If ∑ 𝑎𝑎𝑛𝑛 converges, then it is… 
 

▪ Absolutely convergent if          

   ∑ |𝑎𝑎𝑛𝑛| ____verges 

▪ Conditionally convergent if  

   ∑ |𝑎𝑎𝑛𝑛| ____verges. 

▪ lim
𝑛𝑛→∞

(𝑎𝑎𝑛𝑛) =           

▪ 0 <              ≤ 𝑎𝑎𝑛𝑛  
   for all 𝑛𝑛 (decreasing) 

Two conditions are met: 

 

Alternating Series Test 

◆ An alternating series has terms that alternate in _______ & often contains: (−1)𝑛𝑛, (−1)𝑛𝑛±1, cos 𝑛𝑛𝑛𝑛, or sin 𝑛𝑛𝑛𝑛
2 . 

 

 

 

 

 

 

 

 

 

 

 

 

◆ Absolute convergence ( ∑ |𝑎𝑎𝑛𝑛| converges ) implies convergence of ∑ 𝑎𝑎𝑛𝑛. 

  

CONVERGENCE TESTS 

Name Series Converges if…  Diverges if… Additional Info 

Alternating 
Series Test 

   

 

  

∑
(−1)𝑛𝑛

𝑛𝑛 + 3

∞

𝑛𝑛=1
∑(−1)𝑛𝑛+1

∞

𝑛𝑛=1
(𝑛𝑛!

3𝑛𝑛) ∑ cos 𝑛𝑛𝑛𝑛
𝑛𝑛√𝑛𝑛3

∞

𝑛𝑛=1

       EXAMPLE Determine whether the series converges absolutely, converges conditionally, or diverges.   

(𝑨𝑨) (𝑩𝑩) (𝑪𝑪) 

∑(−1)𝑛𝑛𝑎𝑎𝑛𝑛

∞

𝑛𝑛=1
or 

∑(−1)𝑛𝑛+1𝑎𝑎𝑛𝑛

∞

𝑛𝑛=1

One of the 

conditions is 

NOT met 

If ∑ 𝑎𝑎𝑛𝑛 converges, then it is… 
 

▪ Absolutely convergent if          

   ∑ |𝑎𝑎𝑛𝑛| ____verges 

▪ Conditionally convergent if  

   ∑ |𝑎𝑎𝑛𝑛| ____verges. 

▪ lim
𝑛𝑛→∞

(𝑎𝑎𝑛𝑛) =           

▪ 0 <              ≤ 𝑎𝑎𝑛𝑛  
   for all 𝑛𝑛 (decreasing) 

Two conditions are met: 

 

Alternating Series Test 

◆ An alternating series has terms that alternate in _______ & often contains: (−1)𝑛𝑛, (−1)𝑛𝑛±1, cos 𝑛𝑛𝑛𝑛, or sin 𝑛𝑛𝑛𝑛
2 . 

 

 

 

 

 

 

 

 

 

 

 

 

◆ Absolute convergence ( ∑ |𝑎𝑎𝑛𝑛| converges ) implies convergence of ∑ 𝑎𝑎𝑛𝑛. 

  

CONVERGENCE TESTS 

Name Series Converges if…  Diverges if… Additional Info 

Alternating 
Series Test 

   

 

  

∑
(−1)𝑛𝑛

𝑛𝑛 + 3

∞

𝑛𝑛=1
∑(−1)𝑛𝑛+1

∞

𝑛𝑛=1
(𝑛𝑛!

3𝑛𝑛) ∑ cos 𝑛𝑛𝑛𝑛
𝑛𝑛√𝑛𝑛3

∞

𝑛𝑛=1

       EXAMPLE Determine whether the series converges absolutely, converges conditionally, or diverges.   

(𝑨𝑨) (𝑩𝑩) (𝑪𝑪) 

∑(−1)𝑛𝑛𝑎𝑎𝑛𝑛

∞

𝑛𝑛=1
or 

∑(−1)𝑛𝑛+1𝑎𝑎𝑛𝑛

∞

𝑛𝑛=1

One of the 

conditions is 

NOT met 

If ∑ 𝑎𝑎𝑛𝑛 converges, then it is… 
 

▪ Absolutely convergent if          

   ∑ |𝑎𝑎𝑛𝑛| ____verges 

▪ Conditionally convergent if  

   ∑ |𝑎𝑎𝑛𝑛| ____verges. 

▪ lim
𝑛𝑛→∞

(𝑎𝑎𝑛𝑛) =           

▪ 0 <              ≤ 𝑎𝑎𝑛𝑛  
   for all 𝑛𝑛 (decreasing) 

Two conditions are met: 

 

Alternating Series Test 

◆ An alternating series has terms that alternate in _______ & often contains: (−1)𝑛𝑛, (−1)𝑛𝑛±1, cos 𝑛𝑛𝑛𝑛, or sin 𝑛𝑛𝑛𝑛
2 . 

 

 

 

 

 

 

 

 

 

 

 

 

◆ Absolute convergence ( ∑ |𝑎𝑎𝑛𝑛| converges ) implies convergence of ∑ 𝑎𝑎𝑛𝑛. 
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Name Series Converges if…  Diverges if… Additional Info 

Alternating 
Series Test 

   

 

  

∑
(−1)𝑛𝑛

𝑛𝑛 + 3

∞

𝑛𝑛=1
∑(−1)𝑛𝑛+1

∞

𝑛𝑛=1
(𝑛𝑛!

3𝑛𝑛) ∑ cos 𝑛𝑛𝑛𝑛
𝑛𝑛√𝑛𝑛3

∞

𝑛𝑛=1

       EXAMPLE Determine whether the series converges absolutely, converges conditionally, or diverges.   

(𝑨𝑨) (𝑩𝑩) (𝑪𝑪) 

∑(−1)𝑛𝑛𝑎𝑎𝑛𝑛

∞

𝑛𝑛=1
or 

∑(−1)𝑛𝑛+1𝑎𝑎𝑛𝑛

∞

𝑛𝑛=1

One of the 

conditions is 

NOT met 

If ∑ 𝑎𝑎𝑛𝑛 converges, then it is… 
 

▪ Absolutely convergent if          

   ∑ |𝑎𝑎𝑛𝑛| ____verges 

▪ Conditionally convergent if  

   ∑ |𝑎𝑎𝑛𝑛| ____verges. 

▪ lim
𝑛𝑛→∞

(𝑎𝑎𝑛𝑛) =           

▪ 0 <              ≤ 𝑎𝑎𝑛𝑛  
   for all 𝑛𝑛 (decreasing) 

Two conditions are met: 

 

Alternating Series Test 

◆ An alternating series has terms that alternate in _______ & often contains: (−1)𝑛𝑛, (−1)𝑛𝑛±1, cos 𝑛𝑛𝑛𝑛, or sin 𝑛𝑛𝑛𝑛
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◆ Absolute convergence ( ∑ |𝑎𝑎𝑛𝑛| converges ) implies convergence of ∑ 𝑎𝑎𝑛𝑛. 
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Name Series Converges if…  Diverges if… Additional Info 

Alternating 
Series Test 

   

 

  

∑
(−1)𝑛𝑛

𝑛𝑛 + 3

∞

𝑛𝑛=1
∑(−1)𝑛𝑛+1

∞

𝑛𝑛=1
(𝑛𝑛!

3𝑛𝑛) ∑ cos 𝑛𝑛𝑛𝑛
𝑛𝑛√𝑛𝑛3

∞

𝑛𝑛=1

       EXAMPLE Determine whether the series converges absolutely, converges conditionally, or diverges.   

(𝑨𝑨) (𝑩𝑩) (𝑪𝑪) 

∑(−1)𝑛𝑛𝑎𝑎𝑛𝑛

∞

𝑛𝑛=1
or 

∑(−1)𝑛𝑛+1𝑎𝑎𝑛𝑛

∞

𝑛𝑛=1

One of the 

conditions is 

NOT met 

If ∑ 𝑎𝑎𝑛𝑛 converges, then it is… 
 

▪ Absolutely convergent if          

   ∑ |𝑎𝑎𝑛𝑛| ____verges 

▪ Conditionally convergent if  

   ∑ |𝑎𝑎𝑛𝑛| ____verges. 

▪ lim
𝑛𝑛→∞

(𝑎𝑎𝑛𝑛) =           

▪ 0 <              ≤ 𝑎𝑎𝑛𝑛  
   for all 𝑛𝑛 (decreasing) 

Two conditions are met: 

 

Alternating Series Test 

◆ An alternating series has terms that alternate in _______ & often contains: (−1)𝑛𝑛, (−1)𝑛𝑛±1, cos 𝑛𝑛𝑛𝑛, or sin 𝑛𝑛𝑛𝑛
2 . 

 

 

 

 

 

 

 

 

 

 

 

 

◆ Absolute convergence ( ∑ |𝑎𝑎𝑛𝑛| converges ) implies convergence of ∑ 𝑎𝑎𝑛𝑛. 
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Alternating 
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∑
(−1)𝑛𝑛

𝑛𝑛 + 3

∞

𝑛𝑛=1
∑(−1)𝑛𝑛+1

∞

𝑛𝑛=1
(𝑛𝑛!

3𝑛𝑛) ∑ cos 𝑛𝑛𝑛𝑛
𝑛𝑛√𝑛𝑛3

∞

𝑛𝑛=1

       EXAMPLE Determine whether the series converges absolutely, converges conditionally, or diverges.   

(𝑨𝑨) (𝑩𝑩) (𝑪𝑪) 

∑(−1)𝑛𝑛𝑎𝑎𝑛𝑛

∞

𝑛𝑛=1
or 

∑(−1)𝑛𝑛+1𝑎𝑎𝑛𝑛

∞

𝑛𝑛=1

One of the 

conditions is 

NOT met 

If ∑ 𝑎𝑎𝑛𝑛 converges, then it is… 
 

▪ Absolutely convergent if          

   ∑ |𝑎𝑎𝑛𝑛| ____verges 

▪ Conditionally convergent if  

   ∑ |𝑎𝑎𝑛𝑛| ____verges. 

▪ lim
𝑛𝑛→∞

(𝑎𝑎𝑛𝑛) =           

▪ 0 <              ≤ 𝑎𝑎𝑛𝑛  
   for all 𝑛𝑛 (decreasing) 

Two conditions are met: 

 

Alternating Series Test 

◆ An alternating series has terms that alternate in _______ & often contains: (−1)𝑛𝑛, (−1)𝑛𝑛±1, cos 𝑛𝑛𝑛𝑛, or sin 𝑛𝑛𝑛𝑛
2 . 

 

 

 

 

 

 

 

 

 

 

 

 

◆ Absolute convergence ( ∑ |𝑎𝑎𝑛𝑛| converges ) implies convergence of ∑ 𝑎𝑎𝑛𝑛. 

  

CONVERGENCE TESTS 

Name Series Converges if…  Diverges if… Additional Info 

Alternating 
Series Test 

   

 

  

∑
(−1)𝑛𝑛

𝑛𝑛 + 3

∞

𝑛𝑛=1
∑(−1)𝑛𝑛+1

∞

𝑛𝑛=1
(𝑛𝑛!

3𝑛𝑛) ∑ cos 𝑛𝑛𝑛𝑛
𝑛𝑛√𝑛𝑛3

∞

𝑛𝑛=1

       EXAMPLE Determine whether the series converges absolutely, converges conditionally, or diverges.   

(𝑨𝑨) (𝑩𝑩) (𝑪𝑪) 

∑(−1)𝑛𝑛𝑎𝑎𝑛𝑛

∞

𝑛𝑛=1
or 

∑(−1)𝑛𝑛+1𝑎𝑎𝑛𝑛

∞

𝑛𝑛=1

One of the 

conditions is 

NOT met 

If ∑ 𝑎𝑎𝑛𝑛 converges, then it is… 
 

▪ Absolutely convergent if          

   ∑ |𝑎𝑎𝑛𝑛| ____verges 

▪ Conditionally convergent if  

   ∑ |𝑎𝑎𝑛𝑛| ____verges. 

▪ lim
𝑛𝑛→∞

(𝑎𝑎𝑛𝑛) =           

▪ 0 <              ≤ 𝑎𝑎𝑛𝑛  
   for all 𝑛𝑛 (decreasing) 

Two conditions are met: 

 

Alternating Series Test 

◆ An alternating series has terms that alternate in _______ & often contains: (−1)𝑛𝑛, (−1)𝑛𝑛±1, cos 𝑛𝑛𝑛𝑛, or sin 𝑛𝑛𝑛𝑛
2 . 

 

 

 

 

 

 

 

 

 

 

 

 

◆ Absolute convergence ( ∑ |𝑎𝑎𝑛𝑛| converges ) implies convergence of ∑ 𝑎𝑎𝑛𝑛. 
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Alternating 
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𝑛𝑛 + 3

∞

𝑛𝑛=1
∑(−1)𝑛𝑛+1

∞

𝑛𝑛=1
(𝑛𝑛!

3𝑛𝑛) ∑ cos 𝑛𝑛𝑛𝑛
𝑛𝑛√𝑛𝑛3

∞

𝑛𝑛=1

       EXAMPLE Determine whether the series converges absolutely, converges conditionally, or diverges.   

(𝑨𝑨) (𝑩𝑩) (𝑪𝑪) 

∑(−1)𝑛𝑛𝑎𝑎𝑛𝑛

∞

𝑛𝑛=1
or 

∑(−1)𝑛𝑛+1𝑎𝑎𝑛𝑛

∞

𝑛𝑛=1

One of the 

conditions is 

NOT met 

If ∑ 𝑎𝑎𝑛𝑛 converges, then it is… 
 

▪ Absolutely convergent if          

   ∑ |𝑎𝑎𝑛𝑛| ____verges 

▪ Conditionally convergent if  

   ∑ |𝑎𝑎𝑛𝑛| ____verges. 

▪ lim
𝑛𝑛→∞

(𝑎𝑎𝑛𝑛) =           

▪ 0 <              ≤ 𝑎𝑎𝑛𝑛  
   for all 𝑛𝑛 (decreasing) 

Two conditions are met: 

 

Alternating Series Test 

◆ An alternating series has terms that alternate in _______ & often contains: (−1)𝑛𝑛, (−1)𝑛𝑛±1, cos 𝑛𝑛𝑛𝑛, or sin 𝑛𝑛𝑛𝑛
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◆ Absolute convergence ( ∑ |𝑎𝑎𝑛𝑛| converges ) implies convergence of ∑ 𝑎𝑎𝑛𝑛. 
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Alternating 
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𝑛𝑛 + 3

∞

𝑛𝑛=1
∑(−1)𝑛𝑛+1

∞

𝑛𝑛=1
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𝑛𝑛=1

       EXAMPLE Determine whether the series converges absolutely, converges conditionally, or diverges.   

(𝑨𝑨) (𝑩𝑩) (𝑪𝑪) 

∑(−1)𝑛𝑛𝑎𝑎𝑛𝑛

∞

𝑛𝑛=1
or 

∑(−1)𝑛𝑛+1𝑎𝑎𝑛𝑛

∞

𝑛𝑛=1

One of the 

conditions is 

NOT met 

If ∑ 𝑎𝑎𝑛𝑛 converges, then it is… 
 

▪ Absolutely convergent if          

   ∑ |𝑎𝑎𝑛𝑛| ____verges 

▪ Conditionally convergent if  

   ∑ |𝑎𝑎𝑛𝑛| ____verges. 

▪ lim
𝑛𝑛→∞

(𝑎𝑎𝑛𝑛) =           

▪ 0 <              ≤ 𝑎𝑎𝑛𝑛  
   for all 𝑛𝑛 (decreasing) 

Two conditions are met: 

 

Alternating Series Test 

◆ An alternating series has terms that alternate in _______ & often contains: (−1)𝑛𝑛, (−1)𝑛𝑛±1, cos 𝑛𝑛𝑛𝑛, or sin 𝑛𝑛𝑛𝑛
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◆ Absolute convergence ( ∑ |𝑎𝑎𝑛𝑛| converges ) implies convergence of ∑ 𝑎𝑎𝑛𝑛. 
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Name Series Converges if…  Diverges if… Additional Info 

Alternating 
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(−1)𝑛𝑛

𝑛𝑛 + 3

∞

𝑛𝑛=1
∑(−1)𝑛𝑛+1

∞

𝑛𝑛=1
(𝑛𝑛!

3𝑛𝑛) ∑ cos 𝑛𝑛𝑛𝑛
𝑛𝑛√𝑛𝑛3

∞

𝑛𝑛=1

       EXAMPLE Determine whether the series converges absolutely, converges conditionally, or diverges.   

(𝑨𝑨) (𝑩𝑩) (𝑪𝑪) 

∑(−1)𝑛𝑛𝑎𝑎𝑛𝑛

∞

𝑛𝑛=1
or 

∑(−1)𝑛𝑛+1𝑎𝑎𝑛𝑛

∞

𝑛𝑛=1

One of the 

conditions is 

NOT met 

If ∑ 𝑎𝑎𝑛𝑛 converges, then it is… 
 

▪ Absolutely convergent if          

   ∑ |𝑎𝑎𝑛𝑛| ____verges 

▪ Conditionally convergent if  

   ∑ |𝑎𝑎𝑛𝑛| ____verges. 

▪ lim
𝑛𝑛→∞

(𝑎𝑎𝑛𝑛) =           

▪ 0 <              ≤ 𝑎𝑎𝑛𝑛  
   for all 𝑛𝑛 (decreasing) 

Two conditions are met: 

 

Alternating Series Test 

◆ An alternating series has terms that alternate in _______ & often contains: (−1)𝑛𝑛, (−1)𝑛𝑛±1, cos 𝑛𝑛𝑛𝑛, or sin 𝑛𝑛𝑛𝑛
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◆ Absolute convergence ( ∑ |𝑎𝑎𝑛𝑛| converges ) implies convergence of ∑ 𝑎𝑎𝑛𝑛. 
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Alternating 
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𝑛𝑛 + 3

∞

𝑛𝑛=1
∑(−1)𝑛𝑛+1

∞
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       PRACTICE Determine if the following series converges, diverges, or is inconclusive.  

∑(4𝑛𝑛 + 1
𝑛𝑛 − 2 )

𝑛𝑛∞

𝑛𝑛=1

 

       PRACTICE Determine if the following series converges, diverges, or is inconclusive.  

∑(2𝑛𝑛
2 − 1

𝑛𝑛2 + 5 )
−𝑛𝑛∞

𝑛𝑛=1

TOPIC: CONVERGENCE TESTS  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
  

 

       PRACTICE Determine if the following series converges, diverges, or is inconclusive.  

∑(4𝑛𝑛 + 1
𝑛𝑛 − 2 )

𝑛𝑛∞

𝑛𝑛=1

 

       PRACTICE Determine if the following series converges, diverges, or is inconclusive.  

∑(2𝑛𝑛
2 − 1

𝑛𝑛2 + 5 )
−𝑛𝑛∞

𝑛𝑛=1



TOPIC: CONVERGENCE TESTS
Choosing a Convergence Test

START
Divergence

Test
Limit = 0

Inconclusive
Is it a special

series? Is it alternating?

Limit ≠ 0
Diverges

Alternating Series Test

Converges

 
Choosing a Convergence Test 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

       EXAMPLE Choose a convergence test for each of the following series.  

∑ 1
𝑛𝑛 (ln 𝑛𝑛)4

∞

𝑛𝑛=2

∑ 5
𝑛𝑛4 + 2𝑛𝑛2 − 24

∞

𝑛𝑛=1

Diverges if 
limit = ∞ 

Converges if 
limit = 0 𝑟𝑟 = 1

Inconclusive 

Converges if 
𝑎𝑎𝑛𝑛 ≤ 𝑏𝑏𝑛𝑛 and 

σ 𝑏𝑏𝑛𝑛  diverges 

Converges if 
𝑏𝑏𝑛𝑛 converges 

Diverges if 𝑏𝑏𝑛𝑛 
diverges 

Diverges if  
𝑏𝑏𝑛𝑛 ≤ 𝑎𝑎𝑛𝑛 and   
σ 𝑏𝑏𝑛𝑛 diverges  

Limit ≠ 0 
Diverges 

START Divergence 
Test 

|𝑟𝑟| < 1
Converges 

|𝑟𝑟| ≥ 1
Diverges 

Geometric 

Diverges 

Harmonic 

𝑝𝑝 > 1
Converges 

𝑝𝑝 ≤ 1
Diverges 

𝒑𝒑-series

Is it a special 
series? 

Converges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

converges 

Diverges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

diverges 

Integral Test 𝑟𝑟 < 1
Converges 

𝑟𝑟 > 1
Diverges 

Root Test Ratio Test 

Try a 
comparison 

test 

𝑏𝑏𝑛𝑛 easy to compare: 
Direct Comparison Test  

Can you EASILY 
integrate 𝒂𝒂𝒏𝒏? 

Limit = 0 
AND  

𝑎𝑎𝑛𝑛+1 ≤ 𝑎𝑎𝑛𝑛
Converges  

Limit ≠ 0 
OR  

𝑎𝑎𝑛𝑛+1 > 𝑎𝑎𝑛𝑛
Diverges  

Alternating Series Test 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS  

finite & positive?    

Is it alternating? 

Does 𝒂𝒂𝒏𝒏 have exponentials 
or factorials?  

Is 𝒂𝒂𝒏𝒏 raised to 
the 𝒏𝒏th 

power?  

𝑏𝑏𝑛𝑛 NOT easy to compare: 
Limit Comparison Test 

     

Limit = 0 
Inconclusive 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS NOT 

finite & positive?    

(𝑨𝑨) (𝑩𝑩)

Diverges

 
Choosing a Convergence Test 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

       EXAMPLE Choose a convergence test for each of the following series.  

∑ 1
𝑛𝑛 (ln 𝑛𝑛)4

∞

𝑛𝑛=2

∑ 5
𝑛𝑛4 + 2𝑛𝑛2 − 24

∞

𝑛𝑛=1

Diverges if 
limit = ∞ 

Converges if 
limit = 0 𝑟𝑟 = 1

Inconclusive 

Converges if 
𝑎𝑎𝑛𝑛 ≤ 𝑏𝑏𝑛𝑛 and 

σ 𝑏𝑏𝑛𝑛  diverges 

Converges if 
𝑏𝑏𝑛𝑛 converges 

Diverges if 𝑏𝑏𝑛𝑛 
diverges 

Diverges if  
𝑏𝑏𝑛𝑛 ≤ 𝑎𝑎𝑛𝑛 and   
σ 𝑏𝑏𝑛𝑛 diverges  

Limit ≠ 0 
Diverges 

START Divergence 
Test 

|𝑟𝑟| < 1
Converges 

|𝑟𝑟| ≥ 1
Diverges 

Geometric 

Diverges 

Harmonic 

𝑝𝑝 > 1
Converges 

𝑝𝑝 ≤ 1
Diverges 

𝒑𝒑-series

Is it a special 
series? 

Converges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

converges 

Diverges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

diverges 

Integral Test 𝑟𝑟 < 1
Converges 

𝑟𝑟 > 1
Diverges 

Root Test Ratio Test 

Try a 
comparison 

test 

𝑏𝑏𝑛𝑛 easy to compare: 
Direct Comparison Test  

Can you EASILY 
integrate 𝒂𝒂𝒏𝒏? 

Limit = 0 
AND  

𝑎𝑎𝑛𝑛+1 ≤ 𝑎𝑎𝑛𝑛
Converges  

Limit ≠ 0 
OR  

𝑎𝑎𝑛𝑛+1 > 𝑎𝑎𝑛𝑛
Diverges  

Alternating Series Test 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS  

finite & positive?    

Is it alternating? 

Does 𝒂𝒂𝒏𝒏 have exponentials 
or factorials?  

Is 𝒂𝒂𝒏𝒏 raised to 
the 𝒏𝒏th 

power?  

𝑏𝑏𝑛𝑛 NOT easy to compare: 
Limit Comparison Test 

     

Limit = 0 
Inconclusive 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS NOT 

finite & positive?    

(𝑨𝑨) (𝑩𝑩)

Diverges
Converges

 
Choosing a Convergence Test 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

       EXAMPLE Choose a convergence test for each of the following series.  

∑ 1
𝑛𝑛 (ln 𝑛𝑛)4

∞

𝑛𝑛=2

∑ 5
𝑛𝑛4 + 2𝑛𝑛2 − 24

∞

𝑛𝑛=1

Diverges if 
limit = ∞ 

Converges if 
limit = 0 𝑟𝑟 = 1

Inconclusive 

Converges if 
𝑎𝑎𝑛𝑛 ≤ 𝑏𝑏𝑛𝑛 and 

σ 𝑏𝑏𝑛𝑛  diverges 

Converges if 
𝑏𝑏𝑛𝑛 converges 

Diverges if 𝑏𝑏𝑛𝑛 
diverges 

Diverges if  
𝑏𝑏𝑛𝑛 ≤ 𝑎𝑎𝑛𝑛 and   
σ 𝑏𝑏𝑛𝑛 diverges  

Limit ≠ 0 
Diverges 

START Divergence 
Test 

|𝑟𝑟| < 1
Converges 

|𝑟𝑟| ≥ 1
Diverges 

Geometric 

Diverges 

Harmonic 

𝑝𝑝 > 1
Converges 

𝑝𝑝 ≤ 1
Diverges 

𝒑𝒑-series

Is it a special 
series? 

Converges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

converges 

Diverges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

diverges 

Integral Test 𝑟𝑟 < 1
Converges 

𝑟𝑟 > 1
Diverges 

Root Test Ratio Test 

Try a 
comparison 

test 

𝑏𝑏𝑛𝑛 easy to compare: 
Direct Comparison Test  

Can you EASILY 
integrate 𝒂𝒂𝒏𝒏? 

Limit = 0 
AND  

𝑎𝑎𝑛𝑛+1 ≤ 𝑎𝑎𝑛𝑛
Converges  

Limit ≠ 0 
OR  

𝑎𝑎𝑛𝑛+1 > 𝑎𝑎𝑛𝑛
Diverges  

Alternating Series Test 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS  

finite & positive?    

Is it alternating? 

Does 𝒂𝒂𝒏𝒏 have exponentials 
or factorials?  

Is 𝒂𝒂𝒏𝒏 raised to 
the 𝒏𝒏th 

power?  

𝑏𝑏𝑛𝑛 NOT easy to compare: 
Limit Comparison Test 

     

Limit = 0 
Inconclusive 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS NOT 

finite & positive?    

(𝑨𝑨) (𝑩𝑩)

Diverges

 
Choosing a Convergence Test 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

       EXAMPLE Choose a convergence test for each of the following series.  

∑ 1
𝑛𝑛 (ln 𝑛𝑛)4

∞

𝑛𝑛=2

∑ 5
𝑛𝑛4 + 2𝑛𝑛2 − 24

∞

𝑛𝑛=1

Diverges if 
limit = ∞ 

Converges if 
limit = 0 𝑟𝑟 = 1

Inconclusive 

Converges if 
𝑎𝑎𝑛𝑛 ≤ 𝑏𝑏𝑛𝑛 and 

σ 𝑏𝑏𝑛𝑛  diverges 

Converges if 
𝑏𝑏𝑛𝑛 converges 

Diverges if 𝑏𝑏𝑛𝑛 
diverges 

Diverges if  
𝑏𝑏𝑛𝑛 ≤ 𝑎𝑎𝑛𝑛 and   
σ 𝑏𝑏𝑛𝑛 diverges  

Limit ≠ 0 
Diverges 

START Divergence 
Test 

|𝑟𝑟| < 1
Converges 

|𝑟𝑟| ≥ 1
Diverges 

Geometric 

Diverges 

Harmonic 

𝑝𝑝 > 1
Converges 

𝑝𝑝 ≤ 1
Diverges 

𝒑𝒑-series

Is it a special 
series? 

Converges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

converges 

Diverges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

diverges 

Integral Test 𝑟𝑟 < 1
Converges 

𝑟𝑟 > 1
Diverges 

Root Test Ratio Test 

Try a 
comparison 

test 

𝑏𝑏𝑛𝑛 easy to compare: 
Direct Comparison Test  

Can you EASILY 
integrate 𝒂𝒂𝒏𝒏? 

Limit = 0 
AND  

𝑎𝑎𝑛𝑛+1 ≤ 𝑎𝑎𝑛𝑛
Converges  

Limit ≠ 0 
OR  

𝑎𝑎𝑛𝑛+1 > 𝑎𝑎𝑛𝑛
Diverges  

Alternating Series Test 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS  

finite & positive?    

Is it alternating? 

Does 𝒂𝒂𝒏𝒏 have exponentials 
or factorials?  

Is 𝒂𝒂𝒏𝒏 raised to 
the 𝒏𝒏th 

power?  

𝑏𝑏𝑛𝑛 NOT easy to compare: 
Limit Comparison Test 

     

Limit = 0 
Inconclusive 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS NOT 

finite & positive?    

(𝑨𝑨) (𝑩𝑩)

Limit = 0
AND

Converges

Limit ≠ 0
OR

Diverges

 
Choosing a Convergence Test 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

       EXAMPLE Choose a convergence test for each of the following series.  

∑ 1
𝑛𝑛 (ln 𝑛𝑛)4

∞

𝑛𝑛=2

∑ 5
𝑛𝑛4 + 2𝑛𝑛2 − 24

∞

𝑛𝑛=1

Diverges if 
limit = ∞ 

Converges if 
limit = 0 𝑟𝑟 = 1

Inconclusive 

Converges if 
𝑎𝑎𝑛𝑛 ≤ 𝑏𝑏𝑛𝑛 and 

σ 𝑏𝑏𝑛𝑛  diverges 

Converges if 
𝑏𝑏𝑛𝑛 converges 

Diverges if 𝑏𝑏𝑛𝑛 
diverges 

Diverges if  
𝑏𝑏𝑛𝑛 ≤ 𝑎𝑎𝑛𝑛 and   
σ 𝑏𝑏𝑛𝑛 diverges  

Limit ≠ 0 
Diverges 

START Divergence 
Test 

|𝑟𝑟| < 1
Converges 

|𝑟𝑟| ≥ 1
Diverges 

Geometric 

Diverges 

Harmonic 

𝑝𝑝 > 1
Converges 

𝑝𝑝 ≤ 1
Diverges 

𝒑𝒑-series

Is it a special 
series? 

Converges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

converges 

Diverges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

diverges 

Integral Test 𝑟𝑟 < 1
Converges 

𝑟𝑟 > 1
Diverges 

Root Test Ratio Test 

Try a 
comparison 

test 

𝑏𝑏𝑛𝑛 easy to compare: 
Direct Comparison Test  

Can you EASILY 
integrate 𝒂𝒂𝒏𝒏? 

Limit = 0 
AND  

𝑎𝑎𝑛𝑛+1 ≤ 𝑎𝑎𝑛𝑛
Converges  

Limit ≠ 0 
OR  

𝑎𝑎𝑛𝑛+1 > 𝑎𝑎𝑛𝑛
Diverges  

Alternating Series Test 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS  

finite & positive?    

Is it alternating? 

Does 𝒂𝒂𝒏𝒏 have exponentials 
or factorials?  

Is 𝒂𝒂𝒏𝒏 raised to 
the 𝒏𝒏th 

power?  

𝑏𝑏𝑛𝑛 NOT easy to compare: 
Limit Comparison Test 

     

Limit = 0 
Inconclusive 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS NOT 

finite & positive?    

(𝑨𝑨) (𝑩𝑩)

 
Choosing a Convergence Test 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

       EXAMPLE Choose a convergence test for each of the following series.  

∑ 1
𝑛𝑛 (ln 𝑛𝑛)4

∞

𝑛𝑛=2

∑ 5
𝑛𝑛4 + 2𝑛𝑛2 − 24

∞

𝑛𝑛=1

Diverges if 
limit = ∞ 

Converges if 
limit = 0 𝑟𝑟 = 1

Inconclusive 

Converges if 
𝑎𝑎𝑛𝑛 ≤ 𝑏𝑏𝑛𝑛 and 

σ 𝑏𝑏𝑛𝑛  diverges 

Converges if 
𝑏𝑏𝑛𝑛 converges 

Diverges if 𝑏𝑏𝑛𝑛 
diverges 

Diverges if  
𝑏𝑏𝑛𝑛 ≤ 𝑎𝑎𝑛𝑛 and   
σ 𝑏𝑏𝑛𝑛 diverges  

Limit ≠ 0 
Diverges 

START Divergence 
Test 

|𝑟𝑟| < 1
Converges 

|𝑟𝑟| ≥ 1
Diverges 

Geometric 

Diverges 

Harmonic 

𝑝𝑝 > 1
Converges 

𝑝𝑝 ≤ 1
Diverges 

𝒑𝒑-series

Is it a special 
series? 

Converges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

converges 

Diverges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

diverges 

Integral Test 𝑟𝑟 < 1
Converges 

𝑟𝑟 > 1
Diverges 

Root Test Ratio Test 

Try a 
comparison 

test 

𝑏𝑏𝑛𝑛 easy to compare: 
Direct Comparison Test  

Can you EASILY 
integrate 𝒂𝒂𝒏𝒏? 

Limit = 0 
AND  

𝑎𝑎𝑛𝑛+1 ≤ 𝑎𝑎𝑛𝑛
Converges  

Limit ≠ 0 
OR  

𝑎𝑎𝑛𝑛+1 > 𝑎𝑎𝑛𝑛
Diverges  

Alternating Series Test 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS  

finite & positive?    

Is it alternating? 

Does 𝒂𝒂𝒏𝒏 have exponentials 
or factorials?  

Is 𝒂𝒂𝒏𝒏 raised to 
the 𝒏𝒏th 

power?  

𝑏𝑏𝑛𝑛 NOT easy to compare: 
Limit Comparison Test 

     

Limit = 0 
Inconclusive 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS NOT 

finite & positive?    

(𝑨𝑨) (𝑩𝑩)

Can you EASILY
integrate      ?

 
Choosing a Convergence Test 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

       EXAMPLE Choose a convergence test for each of the following series.  

∑ 1
𝑛𝑛 (ln 𝑛𝑛)4

∞

𝑛𝑛=2

∑ 5
𝑛𝑛4 + 2𝑛𝑛2 − 24

∞

𝑛𝑛=1

Diverges if 
limit = ∞ 

Converges if 
limit = 0 𝑟𝑟 = 1

Inconclusive 

Converges if 
𝑎𝑎𝑛𝑛 ≤ 𝑏𝑏𝑛𝑛 and 

σ 𝑏𝑏𝑛𝑛  diverges 

Converges if 
𝑏𝑏𝑛𝑛 converges 

Diverges if 𝑏𝑏𝑛𝑛 
diverges 

Diverges if  
𝑏𝑏𝑛𝑛 ≤ 𝑎𝑎𝑛𝑛 and   
σ 𝑏𝑏𝑛𝑛 diverges  

Limit ≠ 0 
Diverges 

START Divergence 
Test 

|𝑟𝑟| < 1
Converges 

|𝑟𝑟| ≥ 1
Diverges 

Geometric 

Diverges 

Harmonic 

𝑝𝑝 > 1
Converges 

𝑝𝑝 ≤ 1
Diverges 

𝒑𝒑-series

Is it a special 
series? 

Converges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

converges 

Diverges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

diverges 

Integral Test 𝑟𝑟 < 1
Converges 

𝑟𝑟 > 1
Diverges 

Root Test Ratio Test 

Try a 
comparison 

test 

𝑏𝑏𝑛𝑛 easy to compare: 
Direct Comparison Test  

Can you EASILY 
integrate 𝒂𝒂𝒏𝒏? 

Limit = 0 
AND  

𝑎𝑎𝑛𝑛+1 ≤ 𝑎𝑎𝑛𝑛
Converges  

Limit ≠ 0 
OR  

𝑎𝑎𝑛𝑛+1 > 𝑎𝑎𝑛𝑛
Diverges  

Alternating Series Test 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS  

finite & positive?    

Is it alternating? 

Does 𝒂𝒂𝒏𝒏 have exponentials 
or factorials?  

Is 𝒂𝒂𝒏𝒏 raised to 
the 𝒏𝒏th 

power?  

𝑏𝑏𝑛𝑛 NOT easy to compare: 
Limit Comparison Test 

     

Limit = 0 
Inconclusive 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS NOT 

finite & positive?    

(𝑨𝑨) (𝑩𝑩)

Does      have
exponentials or factorials?

 
Choosing a Convergence Test 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

       EXAMPLE Choose a convergence test for each of the following series.  

∑ 1
𝑛𝑛 (ln 𝑛𝑛)4

∞

𝑛𝑛=2

∑ 5
𝑛𝑛4 + 2𝑛𝑛2 − 24

∞

𝑛𝑛=1

Diverges if 
limit = ∞ 

Converges if 
limit = 0 𝑟𝑟 = 1

Inconclusive 

Converges if 
𝑎𝑎𝑛𝑛 ≤ 𝑏𝑏𝑛𝑛 and 

σ 𝑏𝑏𝑛𝑛  diverges 

Converges if 
𝑏𝑏𝑛𝑛 converges 

Diverges if 𝑏𝑏𝑛𝑛 
diverges 

Diverges if  
𝑏𝑏𝑛𝑛 ≤ 𝑎𝑎𝑛𝑛 and   
σ 𝑏𝑏𝑛𝑛 diverges  

Limit ≠ 0 
Diverges 

START Divergence 
Test 

|𝑟𝑟| < 1
Converges 

|𝑟𝑟| ≥ 1
Diverges 

Geometric 

Diverges 

Harmonic 

𝑝𝑝 > 1
Converges 

𝑝𝑝 ≤ 1
Diverges 

𝒑𝒑-series

Is it a special 
series? 

Converges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

converges 

Diverges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

diverges 

Integral Test 𝑟𝑟 < 1
Converges 

𝑟𝑟 > 1
Diverges 

Root Test Ratio Test 

Try a 
comparison 

test 

𝑏𝑏𝑛𝑛 easy to compare: 
Direct Comparison Test  

Can you EASILY 
integrate 𝒂𝒂𝒏𝒏? 

Limit = 0 
AND  

𝑎𝑎𝑛𝑛+1 ≤ 𝑎𝑎𝑛𝑛
Converges  

Limit ≠ 0 
OR  

𝑎𝑎𝑛𝑛+1 > 𝑎𝑎𝑛𝑛
Diverges  

Alternating Series Test 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS  

finite & positive?    

Is it alternating? 

Does 𝒂𝒂𝒏𝒏 have exponentials 
or factorials?  

Is 𝒂𝒂𝒏𝒏 raised to 
the 𝒏𝒏th 

power?  

𝑏𝑏𝑛𝑛 NOT easy to compare: 
Limit Comparison Test 

     

Limit = 0 
Inconclusive 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS NOT 

finite & positive?    

(𝑨𝑨) (𝑩𝑩)

Is      raised
to the    th power?

 
Choosing a Convergence Test 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

       EXAMPLE Choose a convergence test for each of the following series.  

∑ 1
𝑛𝑛 (ln 𝑛𝑛)4

∞

𝑛𝑛=2

∑ 5
𝑛𝑛4 + 2𝑛𝑛2 − 24

∞

𝑛𝑛=1

Diverges if 
limit = ∞ 

Converges if 
limit = 0 𝑟𝑟 = 1

Inconclusive 

Converges if 
𝑎𝑎𝑛𝑛 ≤ 𝑏𝑏𝑛𝑛 and 

σ 𝑏𝑏𝑛𝑛  diverges 

Converges if 
𝑏𝑏𝑛𝑛 converges 

Diverges if 𝑏𝑏𝑛𝑛 
diverges 

Diverges if  
𝑏𝑏𝑛𝑛 ≤ 𝑎𝑎𝑛𝑛 and   
σ 𝑏𝑏𝑛𝑛 diverges  

Limit ≠ 0 
Diverges 

START Divergence 
Test 

|𝑟𝑟| < 1
Converges 

|𝑟𝑟| ≥ 1
Diverges 

Geometric 

Diverges 

Harmonic 

𝑝𝑝 > 1
Converges 

𝑝𝑝 ≤ 1
Diverges 

𝒑𝒑-series

Is it a special 
series? 

Converges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

converges 

Diverges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

diverges 

Integral Test 𝑟𝑟 < 1
Converges 

𝑟𝑟 > 1
Diverges 

Root Test Ratio Test 

Try a 
comparison 

test 

𝑏𝑏𝑛𝑛 easy to compare: 
Direct Comparison Test  

Can you EASILY 
integrate 𝒂𝒂𝒏𝒏? 

Limit = 0 
AND  

𝑎𝑎𝑛𝑛+1 ≤ 𝑎𝑎𝑛𝑛
Converges  

Limit ≠ 0 
OR  

𝑎𝑎𝑛𝑛+1 > 𝑎𝑎𝑛𝑛
Diverges  

Alternating Series Test 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS  

finite & positive?    

Is it alternating? 

Does 𝒂𝒂𝒏𝒏 have exponentials 
or factorials?  

Is 𝒂𝒂𝒏𝒏 raised to 
the 𝒏𝒏th 

power?  

𝑏𝑏𝑛𝑛 NOT easy to compare: 
Limit Comparison Test 

     

Limit = 0 
Inconclusive 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS NOT 

finite & positive?    

(𝑨𝑨) (𝑩𝑩)

 
Choosing a Convergence Test 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

       EXAMPLE Choose a convergence test for each of the following series.  

∑ 1
𝑛𝑛 (ln 𝑛𝑛)4

∞

𝑛𝑛=2

∑ 5
𝑛𝑛4 + 2𝑛𝑛2 − 24

∞

𝑛𝑛=1

Diverges if 
limit = ∞ 

Converges if 
limit = 0 𝑟𝑟 = 1

Inconclusive 

Converges if 
𝑎𝑎𝑛𝑛 ≤ 𝑏𝑏𝑛𝑛 and 

σ 𝑏𝑏𝑛𝑛  diverges 

Converges if 
𝑏𝑏𝑛𝑛 converges 

Diverges if 𝑏𝑏𝑛𝑛 
diverges 

Diverges if  
𝑏𝑏𝑛𝑛 ≤ 𝑎𝑎𝑛𝑛 and   
σ 𝑏𝑏𝑛𝑛 diverges  

Limit ≠ 0 
Diverges 

START Divergence 
Test 

|𝑟𝑟| < 1
Converges 

|𝑟𝑟| ≥ 1
Diverges 

Geometric 

Diverges 

Harmonic 

𝑝𝑝 > 1
Converges 

𝑝𝑝 ≤ 1
Diverges 

𝒑𝒑-series

Is it a special 
series? 

Converges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

converges 

Diverges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

diverges 

Integral Test 𝑟𝑟 < 1
Converges 

𝑟𝑟 > 1
Diverges 

Root Test Ratio Test 

Try a 
comparison 

test 

𝑏𝑏𝑛𝑛 easy to compare: 
Direct Comparison Test  

Can you EASILY 
integrate 𝒂𝒂𝒏𝒏? 

Limit = 0 
AND  

𝑎𝑎𝑛𝑛+1 ≤ 𝑎𝑎𝑛𝑛
Converges  

Limit ≠ 0 
OR  

𝑎𝑎𝑛𝑛+1 > 𝑎𝑎𝑛𝑛
Diverges  

Alternating Series Test 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS  

finite & positive?    

Is it alternating? 

Does 𝒂𝒂𝒏𝒏 have exponentials 
or factorials?  

Is 𝒂𝒂𝒏𝒏 raised to 
the 𝒏𝒏th 

power?  

𝑏𝑏𝑛𝑛 NOT easy to compare: 
Limit Comparison Test 

     

Limit = 0 
Inconclusive 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS NOT 

finite & positive?    

(𝑨𝑨) (𝑩𝑩)

Integral Test

Geometric Harmonic    -series

 
Choosing a Convergence Test 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

       EXAMPLE Choose a convergence test for each of the following series.  

∑ 1
𝑛𝑛 (ln 𝑛𝑛)4

∞

𝑛𝑛=2

∑ 5
𝑛𝑛4 + 2𝑛𝑛2 − 24

∞

𝑛𝑛=1

Diverges if 
limit = ∞ 

Converges if 
limit = 0 𝑟𝑟 = 1

Inconclusive 

Converges if 
𝑎𝑎𝑛𝑛 ≤ 𝑏𝑏𝑛𝑛 and 

σ 𝑏𝑏𝑛𝑛  diverges 

Converges if 
𝑏𝑏𝑛𝑛 converges 

Diverges if 𝑏𝑏𝑛𝑛 
diverges 

Diverges if  
𝑏𝑏𝑛𝑛 ≤ 𝑎𝑎𝑛𝑛 and   
σ 𝑏𝑏𝑛𝑛 diverges  

Limit ≠ 0 
Diverges 

START Divergence 
Test 

|𝑟𝑟| < 1
Converges 

|𝑟𝑟| ≥ 1
Diverges 

Geometric 

Diverges 

Harmonic 

𝑝𝑝 > 1
Converges 

𝑝𝑝 ≤ 1
Diverges 

𝒑𝒑-series

Is it a special 
series? 

Converges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

converges 

Diverges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

diverges 

Integral Test 𝑟𝑟 < 1
Converges 

𝑟𝑟 > 1
Diverges 

Root Test Ratio Test 

Try a 
comparison 

test 

𝑏𝑏𝑛𝑛 easy to compare: 
Direct Comparison Test  

Can you EASILY 
integrate 𝒂𝒂𝒏𝒏? 

Limit = 0 
AND  

𝑎𝑎𝑛𝑛+1 ≤ 𝑎𝑎𝑛𝑛
Converges  

Limit ≠ 0 
OR  

𝑎𝑎𝑛𝑛+1 > 𝑎𝑎𝑛𝑛
Diverges  

Alternating Series Test 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS  

finite & positive?    

Is it alternating? 

Does 𝒂𝒂𝒏𝒏 have exponentials 
or factorials?  

Is 𝒂𝒂𝒏𝒏 raised to 
the 𝒏𝒏th 

power?  

𝑏𝑏𝑛𝑛 NOT easy to compare: 
Limit Comparison Test 

     

Limit = 0 
Inconclusive 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS NOT 

finite & positive?    

(𝑨𝑨) (𝑩𝑩)

Root Test Ratio Test
Converges

 
Choosing a Convergence Test 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

       EXAMPLE Choose a convergence test for each of the following series.  

∑ 1
𝑛𝑛 (ln 𝑛𝑛)4

∞

𝑛𝑛=2

∑ 5
𝑛𝑛4 + 2𝑛𝑛2 − 24

∞

𝑛𝑛=1

Diverges if 
limit = ∞ 

Converges if 
limit = 0 𝑟𝑟 = 1

Inconclusive 

Converges if 
𝑎𝑎𝑛𝑛 ≤ 𝑏𝑏𝑛𝑛 and 

σ 𝑏𝑏𝑛𝑛  diverges 

Converges if 
𝑏𝑏𝑛𝑛 converges 

Diverges if 𝑏𝑏𝑛𝑛 
diverges 

Diverges if  
𝑏𝑏𝑛𝑛 ≤ 𝑎𝑎𝑛𝑛 and   
σ 𝑏𝑏𝑛𝑛 diverges  

Limit ≠ 0 
Diverges 

START Divergence 
Test 

|𝑟𝑟| < 1
Converges 

|𝑟𝑟| ≥ 1
Diverges 

Geometric 

Diverges 

Harmonic 

𝑝𝑝 > 1
Converges 

𝑝𝑝 ≤ 1
Diverges 

𝒑𝒑-series

Is it a special 
series? 

Converges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

converges 

Diverges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

diverges 

Integral Test 𝑟𝑟 < 1
Converges 

𝑟𝑟 > 1
Diverges 

Root Test Ratio Test 

Try a 
comparison 

test 

𝑏𝑏𝑛𝑛 easy to compare: 
Direct Comparison Test  

Can you EASILY 
integrate 𝒂𝒂𝒏𝒏? 

Limit = 0 
AND  

𝑎𝑎𝑛𝑛+1 ≤ 𝑎𝑎𝑛𝑛
Converges  

Limit ≠ 0 
OR  

𝑎𝑎𝑛𝑛+1 > 𝑎𝑎𝑛𝑛
Diverges  

Alternating Series Test 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS  

finite & positive?    

Is it alternating? 

Does 𝒂𝒂𝒏𝒏 have exponentials 
or factorials?  

Is 𝒂𝒂𝒏𝒏 raised to 
the 𝒏𝒏th 

power?  

𝑏𝑏𝑛𝑛 NOT easy to compare: 
Limit Comparison Test 

     

Limit = 0 
Inconclusive 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS NOT 

finite & positive?    

(𝑨𝑨) (𝑩𝑩)

 
Choosing a Convergence Test 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

       EXAMPLE Choose a convergence test for each of the following series.  

∑ 1
𝑛𝑛 (ln 𝑛𝑛)4

∞

𝑛𝑛=2

∑ 5
𝑛𝑛4 + 2𝑛𝑛2 − 24

∞

𝑛𝑛=1

Diverges if 
limit = ∞ 

Converges if 
limit = 0 𝑟𝑟 = 1

Inconclusive 

Converges if 
𝑎𝑎𝑛𝑛 ≤ 𝑏𝑏𝑛𝑛 and 

σ 𝑏𝑏𝑛𝑛  diverges 

Converges if 
𝑏𝑏𝑛𝑛 converges 

Diverges if 𝑏𝑏𝑛𝑛 
diverges 

Diverges if  
𝑏𝑏𝑛𝑛 ≤ 𝑎𝑎𝑛𝑛 and   
σ 𝑏𝑏𝑛𝑛 diverges  

Limit ≠ 0 
Diverges 

START Divergence 
Test 

|𝑟𝑟| < 1
Converges 

|𝑟𝑟| ≥ 1
Diverges 

Geometric 

Diverges 

Harmonic 

𝑝𝑝 > 1
Converges 

𝑝𝑝 ≤ 1
Diverges 

𝒑𝒑-series

Is it a special 
series? 

Converges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

converges 

Diverges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

diverges 

Integral Test 𝑟𝑟 < 1
Converges 

𝑟𝑟 > 1
Diverges 

Root Test Ratio Test 

Try a 
comparison 

test 

𝑏𝑏𝑛𝑛 easy to compare: 
Direct Comparison Test  

Can you EASILY 
integrate 𝒂𝒂𝒏𝒏? 

Limit = 0 
AND  

𝑎𝑎𝑛𝑛+1 ≤ 𝑎𝑎𝑛𝑛
Converges  

Limit ≠ 0 
OR  

𝑎𝑎𝑛𝑛+1 > 𝑎𝑎𝑛𝑛
Diverges  

Alternating Series Test 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS  

finite & positive?    

Is it alternating? 

Does 𝒂𝒂𝒏𝒏 have exponentials 
or factorials?  

Is 𝒂𝒂𝒏𝒏 raised to 
the 𝒏𝒏th 

power?  

𝑏𝑏𝑛𝑛 NOT easy to compare: 
Limit Comparison Test 

     

Limit = 0 
Inconclusive 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS NOT 

finite & positive?    

(𝑨𝑨) (𝑩𝑩)

Diverges

 
Choosing a Convergence Test 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

       EXAMPLE Choose a convergence test for each of the following series.  

∑ 1
𝑛𝑛 (ln 𝑛𝑛)4

∞

𝑛𝑛=2

∑ 5
𝑛𝑛4 + 2𝑛𝑛2 − 24

∞

𝑛𝑛=1

Diverges if 
limit = ∞ 

Converges if 
limit = 0 𝑟𝑟 = 1

Inconclusive 

Converges if 
𝑎𝑎𝑛𝑛 ≤ 𝑏𝑏𝑛𝑛 and 

σ 𝑏𝑏𝑛𝑛  diverges 

Converges if 
𝑏𝑏𝑛𝑛 converges 

Diverges if 𝑏𝑏𝑛𝑛 
diverges 

Diverges if  
𝑏𝑏𝑛𝑛 ≤ 𝑎𝑎𝑛𝑛 and   
σ 𝑏𝑏𝑛𝑛 diverges  

Limit ≠ 0 
Diverges 

START Divergence 
Test 

|𝑟𝑟| < 1
Converges 

|𝑟𝑟| ≥ 1
Diverges 

Geometric 

Diverges 

Harmonic 

𝑝𝑝 > 1
Converges 

𝑝𝑝 ≤ 1
Diverges 

𝒑𝒑-series

Is it a special 
series? 

Converges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

converges 

Diverges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

diverges 

Integral Test 𝑟𝑟 < 1
Converges 

𝑟𝑟 > 1
Diverges 

Root Test Ratio Test 

Try a 
comparison 

test 

𝑏𝑏𝑛𝑛 easy to compare: 
Direct Comparison Test  

Can you EASILY 
integrate 𝒂𝒂𝒏𝒏? 

Limit = 0 
AND  

𝑎𝑎𝑛𝑛+1 ≤ 𝑎𝑎𝑛𝑛
Converges  

Limit ≠ 0 
OR  

𝑎𝑎𝑛𝑛+1 > 𝑎𝑎𝑛𝑛
Diverges  

Alternating Series Test 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS  

finite & positive?    

Is it alternating? 

Does 𝒂𝒂𝒏𝒏 have exponentials 
or factorials?  

Is 𝒂𝒂𝒏𝒏 raised to 
the 𝒏𝒏th 

power?  

𝑏𝑏𝑛𝑛 NOT easy to compare: 
Limit Comparison Test 

     

Limit = 0 
Inconclusive 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS NOT 

finite & positive?    

(𝑨𝑨) (𝑩𝑩)

 
Choosing a Convergence Test 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

       EXAMPLE Choose a convergence test for each of the following series.  

∑ 1
𝑛𝑛 (ln 𝑛𝑛)4

∞

𝑛𝑛=2

∑ 5
𝑛𝑛4 + 2𝑛𝑛2 − 24

∞

𝑛𝑛=1

Diverges if 
limit = ∞ 

Converges if 
limit = 0 𝑟𝑟 = 1

Inconclusive 

Converges if 
𝑎𝑎𝑛𝑛 ≤ 𝑏𝑏𝑛𝑛 and 

σ 𝑏𝑏𝑛𝑛  diverges 

Converges if 
𝑏𝑏𝑛𝑛 converges 

Diverges if 𝑏𝑏𝑛𝑛 
diverges 

Diverges if  
𝑏𝑏𝑛𝑛 ≤ 𝑎𝑎𝑛𝑛 and   
σ 𝑏𝑏𝑛𝑛 diverges  

Limit ≠ 0 
Diverges 

START Divergence 
Test 

|𝑟𝑟| < 1
Converges 

|𝑟𝑟| ≥ 1
Diverges 

Geometric 

Diverges 

Harmonic 

𝑝𝑝 > 1
Converges 

𝑝𝑝 ≤ 1
Diverges 

𝒑𝒑-series

Is it a special 
series? 

Converges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

converges 

Diverges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

diverges 

Integral Test 𝑟𝑟 < 1
Converges 

𝑟𝑟 > 1
Diverges 

Root Test Ratio Test 

Try a 
comparison 

test 

𝑏𝑏𝑛𝑛 easy to compare: 
Direct Comparison Test  

Can you EASILY 
integrate 𝒂𝒂𝒏𝒏? 

Limit = 0 
AND  

𝑎𝑎𝑛𝑛+1 ≤ 𝑎𝑎𝑛𝑛
Converges  

Limit ≠ 0 
OR  

𝑎𝑎𝑛𝑛+1 > 𝑎𝑎𝑛𝑛
Diverges  

Alternating Series Test 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS  

finite & positive?    

Is it alternating? 

Does 𝒂𝒂𝒏𝒏 have exponentials 
or factorials?  

Is 𝒂𝒂𝒏𝒏 raised to 
the 𝒏𝒏th 

power?  

𝑏𝑏𝑛𝑛 NOT easy to compare: 
Limit Comparison Test 

     

Limit = 0 
Inconclusive 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS NOT 

finite & positive?    

(𝑨𝑨) (𝑩𝑩)

 
Choosing a Convergence Test 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

       EXAMPLE Choose a convergence test for each of the following series.  

∑ 1
𝑛𝑛 (ln 𝑛𝑛)4

∞

𝑛𝑛=2

∑ 5
𝑛𝑛4 + 2𝑛𝑛2 − 24

∞

𝑛𝑛=1

Diverges if 
limit = ∞ 

Converges if 
limit = 0 𝑟𝑟 = 1

Inconclusive 

Converges if 
𝑎𝑎𝑛𝑛 ≤ 𝑏𝑏𝑛𝑛 and 

σ 𝑏𝑏𝑛𝑛  diverges 

Converges if 
𝑏𝑏𝑛𝑛 converges 

Diverges if 𝑏𝑏𝑛𝑛 
diverges 

Diverges if  
𝑏𝑏𝑛𝑛 ≤ 𝑎𝑎𝑛𝑛 and   
σ 𝑏𝑏𝑛𝑛 diverges  

Limit ≠ 0 
Diverges 

START Divergence 
Test 

|𝑟𝑟| < 1
Converges 

|𝑟𝑟| ≥ 1
Diverges 

Geometric 

Diverges 

Harmonic 

𝑝𝑝 > 1
Converges 

𝑝𝑝 ≤ 1
Diverges 

𝒑𝒑-series

Is it a special 
series? 

Converges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

converges 

Diverges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

diverges 

Integral Test 𝑟𝑟 < 1
Converges 

𝑟𝑟 > 1
Diverges 

Root Test Ratio Test 

Try a 
comparison 

test 

𝑏𝑏𝑛𝑛 easy to compare: 
Direct Comparison Test  

Can you EASILY 
integrate 𝒂𝒂𝒏𝒏? 

Limit = 0 
AND  

𝑎𝑎𝑛𝑛+1 ≤ 𝑎𝑎𝑛𝑛
Converges  

Limit ≠ 0 
OR  

𝑎𝑎𝑛𝑛+1 > 𝑎𝑎𝑛𝑛
Diverges  

Alternating Series Test 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS  

finite & positive?    

Is it alternating? 

Does 𝒂𝒂𝒏𝒏 have exponentials 
or factorials?  

Is 𝒂𝒂𝒏𝒏 raised to 
the 𝒏𝒏th 

power?  

𝑏𝑏𝑛𝑛 NOT easy to compare: 
Limit Comparison Test 

     

Limit = 0 
Inconclusive 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS NOT 

finite & positive?    

(𝑨𝑨) (𝑩𝑩)

Inconclusive

 
Choosing a Convergence Test 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

       EXAMPLE Choose a convergence test for each of the following series.  

∑ 1
𝑛𝑛 (ln 𝑛𝑛)4

∞

𝑛𝑛=2

∑ 5
𝑛𝑛4 + 2𝑛𝑛2 − 24

∞

𝑛𝑛=1

Diverges if 
limit = ∞ 

Converges if 
limit = 0 𝑟𝑟 = 1

Inconclusive 

Converges if 
𝑎𝑎𝑛𝑛 ≤ 𝑏𝑏𝑛𝑛 and 

σ 𝑏𝑏𝑛𝑛  diverges 

Converges if 
𝑏𝑏𝑛𝑛 converges 

Diverges if 𝑏𝑏𝑛𝑛 
diverges 

Diverges if  
𝑏𝑏𝑛𝑛 ≤ 𝑎𝑎𝑛𝑛 and   
σ 𝑏𝑏𝑛𝑛 diverges  

Limit ≠ 0 
Diverges 

START Divergence 
Test 

|𝑟𝑟| < 1
Converges 

|𝑟𝑟| ≥ 1
Diverges 

Geometric 

Diverges 

Harmonic 

𝑝𝑝 > 1
Converges 

𝑝𝑝 ≤ 1
Diverges 

𝒑𝒑-series

Is it a special 
series? 

Converges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

converges 

Diverges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

diverges 

Integral Test 𝑟𝑟 < 1
Converges 

𝑟𝑟 > 1
Diverges 

Root Test Ratio Test 

Try a 
comparison 

test 

𝑏𝑏𝑛𝑛 easy to compare: 
Direct Comparison Test  

Can you EASILY 
integrate 𝒂𝒂𝒏𝒏? 

Limit = 0 
AND  

𝑎𝑎𝑛𝑛+1 ≤ 𝑎𝑎𝑛𝑛
Converges  

Limit ≠ 0 
OR  

𝑎𝑎𝑛𝑛+1 > 𝑎𝑎𝑛𝑛
Diverges  

Alternating Series Test 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS  

finite & positive?    

Is it alternating? 

Does 𝒂𝒂𝒏𝒏 have exponentials 
or factorials?  

Is 𝒂𝒂𝒏𝒏 raised to 
the 𝒏𝒏th 

power?  

𝑏𝑏𝑛𝑛 NOT easy to compare: 
Limit Comparison Test 

     

Limit = 0 
Inconclusive 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS NOT 

finite & positive?    

(𝑨𝑨) (𝑩𝑩)

Converges if

converges

 
Choosing a Convergence Test 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

       EXAMPLE Choose a convergence test for each of the following series.  

∑ 1
𝑛𝑛 (ln 𝑛𝑛)4

∞

𝑛𝑛=2

∑ 5
𝑛𝑛4 + 2𝑛𝑛2 − 24

∞

𝑛𝑛=1

Diverges if 
limit = ∞ 

Converges if 
limit = 0 𝑟𝑟 = 1

Inconclusive 

Converges if 
𝑎𝑎𝑛𝑛 ≤ 𝑏𝑏𝑛𝑛 and 

σ 𝑏𝑏𝑛𝑛  diverges 

Converges if 
𝑏𝑏𝑛𝑛 converges 

Diverges if 𝑏𝑏𝑛𝑛 
diverges 

Diverges if  
𝑏𝑏𝑛𝑛 ≤ 𝑎𝑎𝑛𝑛 and   
σ 𝑏𝑏𝑛𝑛 diverges  

Limit ≠ 0 
Diverges 

START Divergence 
Test 

|𝑟𝑟| < 1
Converges 

|𝑟𝑟| ≥ 1
Diverges 

Geometric 

Diverges 

Harmonic 

𝑝𝑝 > 1
Converges 

𝑝𝑝 ≤ 1
Diverges 

𝒑𝒑-series

Is it a special 
series? 

Converges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

converges 

Diverges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

diverges 

Integral Test 𝑟𝑟 < 1
Converges 

𝑟𝑟 > 1
Diverges 

Root Test Ratio Test 

Try a 
comparison 

test 

𝑏𝑏𝑛𝑛 easy to compare: 
Direct Comparison Test  

Can you EASILY 
integrate 𝒂𝒂𝒏𝒏? 

Limit = 0 
AND  

𝑎𝑎𝑛𝑛+1 ≤ 𝑎𝑎𝑛𝑛
Converges  

Limit ≠ 0 
OR  

𝑎𝑎𝑛𝑛+1 > 𝑎𝑎𝑛𝑛
Diverges  

Alternating Series Test 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS  

finite & positive?    

Is it alternating? 

Does 𝒂𝒂𝒏𝒏 have exponentials 
or factorials?  

Is 𝒂𝒂𝒏𝒏 raised to 
the 𝒏𝒏th 

power?  

𝑏𝑏𝑛𝑛 NOT easy to compare: 
Limit Comparison Test 

     

Limit = 0 
Inconclusive 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS NOT 

finite & positive?    

(𝑨𝑨) (𝑩𝑩)

Diverges if

diverges

 
Choosing a Convergence Test 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

       EXAMPLE Choose a convergence test for each of the following series.  

∑ 1
𝑛𝑛 (ln 𝑛𝑛)4

∞

𝑛𝑛=2

∑ 5
𝑛𝑛4 + 2𝑛𝑛2 − 24

∞

𝑛𝑛=1

Diverges if 
limit = ∞ 

Converges if 
limit = 0 𝑟𝑟 = 1

Inconclusive 

Converges if 
𝑎𝑎𝑛𝑛 ≤ 𝑏𝑏𝑛𝑛 and 

σ 𝑏𝑏𝑛𝑛  diverges 

Converges if 
𝑏𝑏𝑛𝑛 converges 

Diverges if 𝑏𝑏𝑛𝑛 
diverges 

Diverges if  
𝑏𝑏𝑛𝑛 ≤ 𝑎𝑎𝑛𝑛 and   
σ 𝑏𝑏𝑛𝑛 diverges  

Limit ≠ 0 
Diverges 

START Divergence 
Test 

|𝑟𝑟| < 1
Converges 

|𝑟𝑟| ≥ 1
Diverges 

Geometric 

Diverges 

Harmonic 

𝑝𝑝 > 1
Converges 

𝑝𝑝 ≤ 1
Diverges 

𝒑𝒑-series

Is it a special 
series? 

Converges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

converges 

Diverges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

diverges 

Integral Test 𝑟𝑟 < 1
Converges 

𝑟𝑟 > 1
Diverges 

Root Test Ratio Test 

Try a 
comparison 

test 

𝑏𝑏𝑛𝑛 easy to compare: 
Direct Comparison Test  

Can you EASILY 
integrate 𝒂𝒂𝒏𝒏? 

Limit = 0 
AND  

𝑎𝑎𝑛𝑛+1 ≤ 𝑎𝑎𝑛𝑛
Converges  

Limit ≠ 0 
OR  

𝑎𝑎𝑛𝑛+1 > 𝑎𝑎𝑛𝑛
Diverges  

Alternating Series Test 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS  

finite & positive?    

Is it alternating? 

Does 𝒂𝒂𝒏𝒏 have exponentials 
or factorials?  

Is 𝒂𝒂𝒏𝒏 raised to 
the 𝒏𝒏th 

power?  

𝑏𝑏𝑛𝑛 NOT easy to compare: 
Limit Comparison Test 

     

Limit = 0 
Inconclusive 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS NOT 

finite & positive?    

(𝑨𝑨) (𝑩𝑩)

Try a 
comparison 

Test

      NOT easy to compare:
Limit Comparison Test

 
Choosing a Convergence Test 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

       EXAMPLE Choose a convergence test for each of the following series.  

∑ 1
𝑛𝑛 (ln 𝑛𝑛)4

∞

𝑛𝑛=2

∑ 5
𝑛𝑛4 + 2𝑛𝑛2 − 24

∞

𝑛𝑛=1

Diverges if 
limit = ∞ 

Converges if 
limit = 0 𝑟𝑟 = 1

Inconclusive 

Converges if 
𝑎𝑎𝑛𝑛 ≤ 𝑏𝑏𝑛𝑛 and 

σ 𝑏𝑏𝑛𝑛  diverges 

Converges if 
𝑏𝑏𝑛𝑛 converges 

Diverges if 𝑏𝑏𝑛𝑛 
diverges 

Diverges if  
𝑏𝑏𝑛𝑛 ≤ 𝑎𝑎𝑛𝑛 and   
σ 𝑏𝑏𝑛𝑛 diverges  

Limit ≠ 0 
Diverges 

START Divergence 
Test 

|𝑟𝑟| < 1
Converges 

|𝑟𝑟| ≥ 1
Diverges 

Geometric 

Diverges 

Harmonic 

𝑝𝑝 > 1
Converges 

𝑝𝑝 ≤ 1
Diverges 

𝒑𝒑-series

Is it a special 
series? 

Converges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

converges 

Diverges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

diverges 

Integral Test 𝑟𝑟 < 1
Converges 

𝑟𝑟 > 1
Diverges 

Root Test Ratio Test 

Try a 
comparison 

test 

𝑏𝑏𝑛𝑛 easy to compare: 
Direct Comparison Test  

Can you EASILY 
integrate 𝒂𝒂𝒏𝒏? 

Limit = 0 
AND  

𝑎𝑎𝑛𝑛+1 ≤ 𝑎𝑎𝑛𝑛
Converges  

Limit ≠ 0 
OR  

𝑎𝑎𝑛𝑛+1 > 𝑎𝑎𝑛𝑛
Diverges  

Alternating Series Test 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS  

finite & positive?    

Is it alternating? 

Does 𝒂𝒂𝒏𝒏 have exponentials 
or factorials?  

Is 𝒂𝒂𝒏𝒏 raised to 
the 𝒏𝒏th 

power?  

𝑏𝑏𝑛𝑛 NOT easy to compare: 
Limit Comparison Test 

     

Limit = 0 
Inconclusive 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS NOT 

finite & positive?    

(𝑨𝑨) (𝑩𝑩)

      easy to compare:
Direct Comparison Test

 
Choosing a Convergence Test 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

       EXAMPLE Choose a convergence test for each of the following series.  

∑ 1
𝑛𝑛 (ln 𝑛𝑛)4

∞

𝑛𝑛=2

∑ 5
𝑛𝑛4 + 2𝑛𝑛2 − 24

∞

𝑛𝑛=1

Diverges if 
limit = ∞ 

Converges if 
limit = 0 𝑟𝑟 = 1

Inconclusive 

Converges if 
𝑎𝑎𝑛𝑛 ≤ 𝑏𝑏𝑛𝑛 and 

σ 𝑏𝑏𝑛𝑛  diverges 

Converges if 
𝑏𝑏𝑛𝑛 converges 

Diverges if 𝑏𝑏𝑛𝑛 
diverges 

Diverges if  
𝑏𝑏𝑛𝑛 ≤ 𝑎𝑎𝑛𝑛 and   
σ 𝑏𝑏𝑛𝑛 diverges  

Limit ≠ 0 
Diverges 

START Divergence 
Test 

|𝑟𝑟| < 1
Converges 

|𝑟𝑟| ≥ 1
Diverges 

Geometric 

Diverges 

Harmonic 

𝑝𝑝 > 1
Converges 

𝑝𝑝 ≤ 1
Diverges 

𝒑𝒑-series

Is it a special 
series? 

Converges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

converges 

Diverges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

diverges 

Integral Test 𝑟𝑟 < 1
Converges 

𝑟𝑟 > 1
Diverges 

Root Test Ratio Test 

Try a 
comparison 

test 

𝑏𝑏𝑛𝑛 easy to compare: 
Direct Comparison Test  

Can you EASILY 
integrate 𝒂𝒂𝒏𝒏? 

Limit = 0 
AND  

𝑎𝑎𝑛𝑛+1 ≤ 𝑎𝑎𝑛𝑛
Converges  

Limit ≠ 0 
OR  

𝑎𝑎𝑛𝑛+1 > 𝑎𝑎𝑛𝑛
Diverges  

Alternating Series Test 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS  

finite & positive?    

Is it alternating? 

Does 𝒂𝒂𝒏𝒏 have exponentials 
or factorials?  

Is 𝒂𝒂𝒏𝒏 raised to 
the 𝒏𝒏th 

power?  

𝑏𝑏𝑛𝑛 NOT easy to compare: 
Limit Comparison Test 

     

Limit = 0 
Inconclusive 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS NOT 

finite & positive?    

(𝑨𝑨) (𝑩𝑩)

     IS
finite & positive?

 
Choosing a Convergence Test 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

       EXAMPLE Choose a convergence test for each of the following series.  

∑ 1
𝑛𝑛 (ln 𝑛𝑛)4

∞

𝑛𝑛=2

∑ 5
𝑛𝑛4 + 2𝑛𝑛2 − 24

∞

𝑛𝑛=1

Diverges if 
limit = ∞ 

Converges if 
limit = 0 𝑟𝑟 = 1

Inconclusive 

Converges if 
𝑎𝑎𝑛𝑛 ≤ 𝑏𝑏𝑛𝑛 and 

σ 𝑏𝑏𝑛𝑛  diverges 

Converges if 
𝑏𝑏𝑛𝑛 converges 

Diverges if 𝑏𝑏𝑛𝑛 
diverges 

Diverges if  
𝑏𝑏𝑛𝑛 ≤ 𝑎𝑎𝑛𝑛 and   
σ 𝑏𝑏𝑛𝑛 diverges  

Limit ≠ 0 
Diverges 

START Divergence 
Test 

|𝑟𝑟| < 1
Converges 

|𝑟𝑟| ≥ 1
Diverges 

Geometric 

Diverges 

Harmonic 

𝑝𝑝 > 1
Converges 

𝑝𝑝 ≤ 1
Diverges 

𝒑𝒑-series

Is it a special 
series? 

Converges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

converges 

Diverges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

diverges 

Integral Test 𝑟𝑟 < 1
Converges 

𝑟𝑟 > 1
Diverges 

Root Test Ratio Test 

Try a 
comparison 

test 

𝑏𝑏𝑛𝑛 easy to compare: 
Direct Comparison Test  

Can you EASILY 
integrate 𝒂𝒂𝒏𝒏? 

Limit = 0 
AND  

𝑎𝑎𝑛𝑛+1 ≤ 𝑎𝑎𝑛𝑛
Converges  

Limit ≠ 0 
OR  

𝑎𝑎𝑛𝑛+1 > 𝑎𝑎𝑛𝑛
Diverges  

Alternating Series Test 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS  

finite & positive?    

Is it alternating? 

Does 𝒂𝒂𝒏𝒏 have exponentials 
or factorials?  

Is 𝒂𝒂𝒏𝒏 raised to 
the 𝒏𝒏th 

power?  

𝑏𝑏𝑛𝑛 NOT easy to compare: 
Limit Comparison Test 

     

Limit = 0 
Inconclusive 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS NOT 

finite & positive?    

(𝑨𝑨) (𝑩𝑩)

             IS NOT
finite & positive?

 
Choosing a Convergence Test 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

       EXAMPLE Choose a convergence test for each of the following series.  

∑ 1
𝑛𝑛 (ln 𝑛𝑛)4

∞

𝑛𝑛=2

∑ 5
𝑛𝑛4 + 2𝑛𝑛2 − 24

∞

𝑛𝑛=1

Diverges if 
limit = ∞ 

Converges if 
limit = 0 𝑟𝑟 = 1

Inconclusive 

Converges if 
𝑎𝑎𝑛𝑛 ≤ 𝑏𝑏𝑛𝑛 and 

σ 𝑏𝑏𝑛𝑛  diverges 

Converges if 
𝑏𝑏𝑛𝑛 converges 

Diverges if 𝑏𝑏𝑛𝑛 
diverges 

Diverges if  
𝑏𝑏𝑛𝑛 ≤ 𝑎𝑎𝑛𝑛 and   
σ 𝑏𝑏𝑛𝑛 diverges  

Limit ≠ 0 
Diverges 

START Divergence 
Test 

|𝑟𝑟| < 1
Converges 

|𝑟𝑟| ≥ 1
Diverges 

Geometric 

Diverges 

Harmonic 

𝑝𝑝 > 1
Converges 

𝑝𝑝 ≤ 1
Diverges 

𝒑𝒑-series

Is it a special 
series? 

Converges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

converges 

Diverges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

diverges 

Integral Test 𝑟𝑟 < 1
Converges 

𝑟𝑟 > 1
Diverges 

Root Test Ratio Test 

Try a 
comparison 

test 

𝑏𝑏𝑛𝑛 easy to compare: 
Direct Comparison Test  

Can you EASILY 
integrate 𝒂𝒂𝒏𝒏? 

Limit = 0 
AND  

𝑎𝑎𝑛𝑛+1 ≤ 𝑎𝑎𝑛𝑛
Converges  

Limit ≠ 0 
OR  

𝑎𝑎𝑛𝑛+1 > 𝑎𝑎𝑛𝑛
Diverges  

Alternating Series Test 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS  

finite & positive?    

Is it alternating? 

Does 𝒂𝒂𝒏𝒏 have exponentials 
or factorials?  

Is 𝒂𝒂𝒏𝒏 raised to 
the 𝒏𝒏th 

power?  

𝑏𝑏𝑛𝑛 NOT easy to compare: 
Limit Comparison Test 

     

Limit = 0 
Inconclusive 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS NOT 

finite & positive?    

(𝑨𝑨) (𝑩𝑩)

Diverges if 
limit = ∞

Converges if
limit = 0

Converges if
    converges

 
Choosing a Convergence Test 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

       EXAMPLE Choose a convergence test for each of the following series.  

∑ 1
𝑛𝑛 (ln 𝑛𝑛)4

∞

𝑛𝑛=2

∑ 5
𝑛𝑛4 + 2𝑛𝑛2 − 24

∞

𝑛𝑛=1

Diverges if 
limit = ∞ 

Converges if 
limit = 0 𝑟𝑟 = 1

Inconclusive 

Converges if 
𝑎𝑎𝑛𝑛 ≤ 𝑏𝑏𝑛𝑛 and 

σ 𝑏𝑏𝑛𝑛  diverges 

Converges if 
𝑏𝑏𝑛𝑛 converges 

Diverges if 𝑏𝑏𝑛𝑛 
diverges 

Diverges if  
𝑏𝑏𝑛𝑛 ≤ 𝑎𝑎𝑛𝑛 and   
σ 𝑏𝑏𝑛𝑛 diverges  

Limit ≠ 0 
Diverges 

START Divergence 
Test 

|𝑟𝑟| < 1
Converges 

|𝑟𝑟| ≥ 1
Diverges 

Geometric 

Diverges 

Harmonic 

𝑝𝑝 > 1
Converges 

𝑝𝑝 ≤ 1
Diverges 

𝒑𝒑-series

Is it a special 
series? 

Converges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

converges 

Diverges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

diverges 

Integral Test 𝑟𝑟 < 1
Converges 

𝑟𝑟 > 1
Diverges 

Root Test Ratio Test 

Try a 
comparison 

test 

𝑏𝑏𝑛𝑛 easy to compare: 
Direct Comparison Test  

Can you EASILY 
integrate 𝒂𝒂𝒏𝒏? 

Limit = 0 
AND  

𝑎𝑎𝑛𝑛+1 ≤ 𝑎𝑎𝑛𝑛
Converges  

Limit ≠ 0 
OR  

𝑎𝑎𝑛𝑛+1 > 𝑎𝑎𝑛𝑛
Diverges  

Alternating Series Test 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS  

finite & positive?    

Is it alternating? 

Does 𝒂𝒂𝒏𝒏 have exponentials 
or factorials?  

Is 𝒂𝒂𝒏𝒏 raised to 
the 𝒏𝒏th 

power?  

𝑏𝑏𝑛𝑛 NOT easy to compare: 
Limit Comparison Test 

     

Limit = 0 
Inconclusive 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS NOT 

finite & positive?    

(𝑨𝑨) (𝑩𝑩)

Diverges if 
     diverges

 
Choosing a Convergence Test 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

       EXAMPLE Choose a convergence test for each of the following series.  

∑ 1
𝑛𝑛 (ln 𝑛𝑛)4

∞

𝑛𝑛=2

∑ 5
𝑛𝑛4 + 2𝑛𝑛2 − 24

∞

𝑛𝑛=1

Diverges if 
limit = ∞ 

Converges if 
limit = 0 𝑟𝑟 = 1

Inconclusive 

Converges if 
𝑎𝑎𝑛𝑛 ≤ 𝑏𝑏𝑛𝑛 and 

σ 𝑏𝑏𝑛𝑛  diverges 

Converges if 
𝑏𝑏𝑛𝑛 converges 

Diverges if 𝑏𝑏𝑛𝑛 
diverges 

Diverges if  
𝑏𝑏𝑛𝑛 ≤ 𝑎𝑎𝑛𝑛 and   
σ 𝑏𝑏𝑛𝑛 diverges  

Limit ≠ 0 
Diverges 

START Divergence 
Test 

|𝑟𝑟| < 1
Converges 

|𝑟𝑟| ≥ 1
Diverges 

Geometric 

Diverges 

Harmonic 

𝑝𝑝 > 1
Converges 

𝑝𝑝 ≤ 1
Diverges 

𝒑𝒑-series

Is it a special 
series? 

Converges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

converges 

Diverges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

diverges 

Integral Test 𝑟𝑟 < 1
Converges 

𝑟𝑟 > 1
Diverges 

Root Test Ratio Test 

Try a 
comparison 

test 

𝑏𝑏𝑛𝑛 easy to compare: 
Direct Comparison Test  

Can you EASILY 
integrate 𝒂𝒂𝒏𝒏? 

Limit = 0 
AND  

𝑎𝑎𝑛𝑛+1 ≤ 𝑎𝑎𝑛𝑛
Converges  

Limit ≠ 0 
OR  

𝑎𝑎𝑛𝑛+1 > 𝑎𝑎𝑛𝑛
Diverges  

Alternating Series Test 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS  

finite & positive?    

Is it alternating? 

Does 𝒂𝒂𝒏𝒏 have exponentials 
or factorials?  

Is 𝒂𝒂𝒏𝒏 raised to 
the 𝒏𝒏th 

power?  

𝑏𝑏𝑛𝑛 NOT easy to compare: 
Limit Comparison Test 

     

Limit = 0 
Inconclusive 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS NOT 

finite & positive?    

(𝑨𝑨) (𝑩𝑩)

Diverges if
             and
       diverges

 
Choosing a Convergence Test 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

       EXAMPLE Choose a convergence test for each of the following series.  

∑ 1
𝑛𝑛 (ln 𝑛𝑛)4

∞

𝑛𝑛=2

∑ 5
𝑛𝑛4 + 2𝑛𝑛2 − 24

∞

𝑛𝑛=1

Diverges if 
limit = ∞ 

Converges if 
limit = 0 𝑟𝑟 = 1

Inconclusive 

Converges if 
𝑎𝑎𝑛𝑛 ≤ 𝑏𝑏𝑛𝑛 and 

σ 𝑏𝑏𝑛𝑛  diverges 

Converges if 
𝑏𝑏𝑛𝑛 converges 

Diverges if 𝑏𝑏𝑛𝑛 
diverges 

Diverges if  
𝑏𝑏𝑛𝑛 ≤ 𝑎𝑎𝑛𝑛 and   
σ 𝑏𝑏𝑛𝑛 diverges  

Limit ≠ 0 
Diverges 

START Divergence 
Test 

|𝑟𝑟| < 1
Converges 

|𝑟𝑟| ≥ 1
Diverges 

Geometric 

Diverges 

Harmonic 

𝑝𝑝 > 1
Converges 

𝑝𝑝 ≤ 1
Diverges 

𝒑𝒑-series

Is it a special 
series? 

Converges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

converges 

Diverges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

diverges 

Integral Test 𝑟𝑟 < 1
Converges 

𝑟𝑟 > 1
Diverges 

Root Test Ratio Test 

Try a 
comparison 

test 

𝑏𝑏𝑛𝑛 easy to compare: 
Direct Comparison Test  

Can you EASILY 
integrate 𝒂𝒂𝒏𝒏? 

Limit = 0 
AND  

𝑎𝑎𝑛𝑛+1 ≤ 𝑎𝑎𝑛𝑛
Converges  

Limit ≠ 0 
OR  

𝑎𝑎𝑛𝑛+1 > 𝑎𝑎𝑛𝑛
Diverges  

Alternating Series Test 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS  

finite & positive?    

Is it alternating? 

Does 𝒂𝒂𝒏𝒏 have exponentials 
or factorials?  

Is 𝒂𝒂𝒏𝒏 raised to 
the 𝒏𝒏th 

power?  

𝑏𝑏𝑛𝑛 NOT easy to compare: 
Limit Comparison Test 

     

Limit = 0 
Inconclusive 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS NOT 

finite & positive?    

(𝑨𝑨) (𝑩𝑩)

 
Choosing a Convergence Test 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

       EXAMPLE Choose a convergence test for each of the following series.  

∑ 1
𝑛𝑛 (ln 𝑛𝑛)4

∞

𝑛𝑛=2

∑ 5
𝑛𝑛4 + 2𝑛𝑛2 − 24

∞

𝑛𝑛=1

Diverges if 
limit = ∞ 

Converges if 
limit = 0 𝑟𝑟 = 1

Inconclusive 

Converges if 
𝑎𝑎𝑛𝑛 ≤ 𝑏𝑏𝑛𝑛 and 

σ 𝑏𝑏𝑛𝑛  diverges 

Converges if 
𝑏𝑏𝑛𝑛 converges 

Diverges if 𝑏𝑏𝑛𝑛 
diverges 

Diverges if  
𝑏𝑏𝑛𝑛 ≤ 𝑎𝑎𝑛𝑛 and   
σ 𝑏𝑏𝑛𝑛 diverges  

Limit ≠ 0 
Diverges 

START Divergence 
Test 

|𝑟𝑟| < 1
Converges 

|𝑟𝑟| ≥ 1
Diverges 

Geometric 

Diverges 

Harmonic 

𝑝𝑝 > 1
Converges 

𝑝𝑝 ≤ 1
Diverges 

𝒑𝒑-series

Is it a special 
series? 

Converges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

converges 

Diverges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

diverges 

Integral Test 𝑟𝑟 < 1
Converges 

𝑟𝑟 > 1
Diverges 

Root Test Ratio Test 

Try a 
comparison 

test 

𝑏𝑏𝑛𝑛 easy to compare: 
Direct Comparison Test  

Can you EASILY 
integrate 𝒂𝒂𝒏𝒏? 

Limit = 0 
AND  

𝑎𝑎𝑛𝑛+1 ≤ 𝑎𝑎𝑛𝑛
Converges  

Limit ≠ 0 
OR  

𝑎𝑎𝑛𝑛+1 > 𝑎𝑎𝑛𝑛
Diverges  

Alternating Series Test 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS  

finite & positive?    

Is it alternating? 

Does 𝒂𝒂𝒏𝒏 have exponentials 
or factorials?  

Is 𝒂𝒂𝒏𝒏 raised to 
the 𝒏𝒏th 

power?  

𝑏𝑏𝑛𝑛 NOT easy to compare: 
Limit Comparison Test 

     

Limit = 0 
Inconclusive 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS NOT 

finite & positive?    

(𝑨𝑨) (𝑩𝑩)

Converges if
             and
       diverges

 
Choosing a Convergence Test 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

       EXAMPLE Choose a convergence test for each of the following series.  

∑ 1
𝑛𝑛 (ln 𝑛𝑛)4

∞

𝑛𝑛=2

∑ 5
𝑛𝑛4 + 2𝑛𝑛2 − 24

∞

𝑛𝑛=1

Diverges if 
limit = ∞ 

Converges if 
limit = 0 𝑟𝑟 = 1

Inconclusive 

Converges if 
𝑎𝑎𝑛𝑛 ≤ 𝑏𝑏𝑛𝑛 and 

σ 𝑏𝑏𝑛𝑛  diverges 

Converges if 
𝑏𝑏𝑛𝑛 converges 

Diverges if 𝑏𝑏𝑛𝑛 
diverges 

Diverges if  
𝑏𝑏𝑛𝑛 ≤ 𝑎𝑎𝑛𝑛 and   
σ 𝑏𝑏𝑛𝑛 diverges  

Limit ≠ 0 
Diverges 

START Divergence 
Test 

|𝑟𝑟| < 1
Converges 

|𝑟𝑟| ≥ 1
Diverges 

Geometric 

Diverges 

Harmonic 

𝑝𝑝 > 1
Converges 

𝑝𝑝 ≤ 1
Diverges 

𝒑𝒑-series

Is it a special 
series? 

Converges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

converges 

Diverges if 

׬ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑∞
𝑁𝑁  

diverges 

Integral Test 𝑟𝑟 < 1
Converges 

𝑟𝑟 > 1
Diverges 

Root Test Ratio Test 

Try a 
comparison 

test 

𝑏𝑏𝑛𝑛 easy to compare: 
Direct Comparison Test  

Can you EASILY 
integrate 𝒂𝒂𝒏𝒏? 

Limit = 0 
AND  

𝑎𝑎𝑛𝑛+1 ≤ 𝑎𝑎𝑛𝑛
Converges  

Limit ≠ 0 
OR  

𝑎𝑎𝑛𝑛+1 > 𝑎𝑎𝑛𝑛
Diverges  

Alternating Series Test 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS  

finite & positive?    

Is it alternating? 

Does 𝒂𝒂𝒏𝒏 have exponentials 
or factorials?  

Is 𝒂𝒂𝒏𝒏 raised to 
the 𝒏𝒏th 

power?  

𝑏𝑏𝑛𝑛 NOT easy to compare: 
Limit Comparison Test 

     

Limit = 0 
Inconclusive 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ IS NOT 

finite & positive?    

(𝑨𝑨) (𝑩𝑩)

 
Choosing a Convergence Test 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

       EXAMPLE Choose a convergence test for each of the following series.  

∑ 1
𝑛𝑛 (ln 𝑛𝑛)4

∞

𝑛𝑛=2

∑ 5
𝑛𝑛4 + 2𝑛𝑛2 − 24

∞

𝑛𝑛=1

Diverges if 
limit = ∞ 

Converges if 
limit = 0 𝑟𝑟 = 1

Inconclusive 

Converges if 
𝑎𝑎𝑛𝑛 ≤ 𝑏𝑏𝑛𝑛 and 

σ 𝑏𝑏𝑛𝑛  diverges 

Converges if 
𝑏𝑏𝑛𝑛 converges 

Diverges if 𝑏𝑏𝑛𝑛 
diverges 

Diverges if  
𝑏𝑏𝑛𝑛 ≤ 𝑎𝑎𝑛𝑛 and   
σ 𝑏𝑏𝑛𝑛 diverges  

Limit ≠ 0 
Diverges 

START Divergence 
Test 

|𝑟𝑟| < 1
Converges 

|𝑟𝑟| ≥ 1
Diverges 

Geometric 

Diverges 

Harmonic 
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Is it a special 
series? 

Converges if 
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Can you EASILY 
integrate 𝒂𝒂𝒏𝒏? 
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AND  
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𝑛𝑛→∞
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or factorials?  
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the 𝒏𝒏th 
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(𝑨𝑨) (𝑩𝑩)

EXAMPLE Choose a convergence test for each of the following series.
EXAMPLE Find the derivative of the following functions. 

  
Derivatives of General Exponential Functions  

◆ We can use limits to find a derivative rule that works for all exponential functions 𝑏𝑏𝑥𝑥. 
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∑ 1
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∞
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∑ 5
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limit = 0 𝑟𝑟 = 1
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Converges if 
𝑎𝑎𝑛𝑛 ≤ 𝑏𝑏𝑛𝑛 and 

σ 𝑏𝑏𝑛𝑛  diverges 

Converges if 
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Diverges if 𝑏𝑏𝑛𝑛 
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Diverges if  
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TOPIC: CONVERGENCE TESTS

Determine the convergence or divergence of the series.PRACTICE

  

EXAMPLE Find the derivative of each function. 

The Power Rule 

◆ To find the derivative of ANY power fcn 𝑓𝑓(𝑥𝑥) = 𝑥𝑥𝑛𝑛, multiply by original exponent, then decrease exponent by ___. 

 
 
 
 
 
 
 
 
 
 

RULES OF DIFFERENTIATION 

Name Rule Example 

Power   
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(𝑨𝑨) (𝑩𝑩) 
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𝑑𝑑𝑑𝑑 𝑥𝑥𝑛𝑛 = 

𝑑𝑑
𝑑𝑑𝑑𝑑 𝑥𝑥6 = 
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EXAMPLE Find the derivative of each function using the power rule. 

 
The Power Rule: Negative & Rational Exponents 

◆ Recall: The power rule works for ANY power function, including those with negative or rational exponents. 

● Hint: You may need to _________ a fcn as a power fcn before taking the derivative. 
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𝑑𝑑
𝑑𝑑𝑑𝑑 𝑥𝑥𝑛𝑛 = 𝑛𝑛 ⋅ 𝑥𝑥𝑛𝑛−1 

Recall 

𝑓𝑓ሺ𝑥𝑥ሻ = 𝑥𝑥−3  𝑓𝑓ሺ𝑥𝑥ሻ = 1
𝑥𝑥 𝑓𝑓ሺ𝑥𝑥ሻ = 𝑥𝑥 𝑓𝑓ሺ𝑥𝑥ሻ = ξ𝑥𝑥3  3 2ൗ  

ሺ𝑨𝑨ሻ ሺ𝑪𝑪ሻ  ሺ𝑩𝑩ሻ  ሺ𝑫𝑫ሻ  
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TOPIC: CONVERGENCE TESTS  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
  

  

       PRACTICE Determine the convergence or divergence of the series.  

∑
ሺ−1ሻ𝑘𝑘4
3𝑘𝑘 + 2

∞

𝑘𝑘=1

  

       PRACTICE Determine the convergence or divergence of the series.  

∑5𝑛𝑛−1
2𝑛𝑛

∞

𝑛𝑛=1
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