
TOPIC: SERIES
Intro to Series: Partial Sums

EXAMPLE
Given the sequence                , find       the first 5 terms of         and        the first 5 partial sums and 
the      partial sum.

EXAMPLE (𝑨𝑨) Sketch a slope field for the differential equation 𝑦𝑦′ = 𝑥𝑥 − 𝑦𝑦. (𝑩𝑩) Use the slope field to sketch the 
particular solution that passes through (−1,2) & the particular solution that passes through (1, −2). 

 
Understanding Slope Fields 

◆ Slope fields (direction fields) show the shape of possible __________ of a first-order DE in the form 𝑦𝑦′ = 𝑓𝑓(𝑥𝑥, 𝑦𝑦). 

▪ To draw a slope field, sketch short line segments at all points (𝑥𝑥, 𝑦𝑦) w/ slopes found by plugging (𝑥𝑥, 𝑦𝑦) into ___. 
 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

◆ Sketch a particular solution curve through the ________ condition that follows along the _________. 

  

BIZ REG 

 

Slope Fields New 

𝒙𝒙 𝒚𝒚 𝒚𝒚′ = 𝒙𝒙 − 𝒚𝒚
1 0 1 − 0 = ______
1 1 1 − 1 = ______
1 2
2 0
2 1
2 2

𝒙𝒙  

𝒚𝒚 
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◆ Sketch a particular solution curve through the ________ condition that follows along the _________. 
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𝒙𝒙 𝒚𝒚 𝒚𝒚′ = 𝒙𝒙 − 𝒚𝒚
1 0 1 − 0 = ______
1 1 1 − 1 = ______
1 2
2 0
2 1
2 2
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◆ The sum of the first     terms of a _______________,         is called the      partial sum,     .
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2𝑛𝑛, find (𝑨𝑨) the first 5 terms of {𝑎𝑎𝑛𝑛} and (𝑩𝑩) the first 5 partial sums  
and the 𝑛𝑛th partial sum. 
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▪ The partial sums 𝑠𝑠1, 𝑠𝑠2, 𝑠𝑠3, … 𝑠𝑠𝑛𝑛 form a new sequence, {𝑠𝑠𝑛𝑛}. 

{𝑎𝑎𝑛𝑛} = {𝑎𝑎1, 𝑎𝑎2, 𝑎𝑎3, … } 𝑠𝑠𝑛𝑛 = ∑ 𝑎𝑎𝑛𝑛

𝑛𝑛

𝑖𝑖=1
= 𝑎𝑎1 + 𝑎𝑎2 + 𝑎𝑎3 + ⋯ + 𝑎𝑎𝑛𝑛 

𝑎𝑎1 =  

 𝑎𝑎2 = 

 𝑎𝑎3 = 

 𝑎𝑎4 = 

 𝑎𝑎5 = 

𝑠𝑠1 =  

𝑠𝑠2 =  

𝑠𝑠3 =  

𝑠𝑠4 =  

𝑠𝑠5 =  

𝑠𝑠𝑛𝑛 =  
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◆ Limit Comparison Test uses the limit of the ratio of given series 𝒂𝒂𝒏𝒏 to chosen series 𝒃𝒃𝒏𝒏 to determine convergence 

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

 

 

CONVERGENCE TESTS 

Name Series Converges if…  Diverges if… Additional Info 

Limit 
Comparison 

Test 

 

  
 

  

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

∑ 𝑛𝑛 4𝑛𝑛

5𝑛𝑛3 − 1

∞

𝑛𝑛=1

Most useful when 
 𝑏𝑏𝑛𝑛 isn’t clearly: 
 
▪ a _________ series 

▪ > 𝑎𝑎𝑛𝑛 or < 𝑎𝑎𝑛𝑛  

 

𝐿𝐿      0 and 

 ∑ 𝑏𝑏𝑛𝑛 converges   

∑ 𝒂𝒂𝒏𝒏

∞

𝑛𝑛=1
∑ 𝒃𝒃𝒏𝒏

∞

𝑛𝑛=1
and 

𝑎𝑎𝑛𝑛,  𝑏𝑏𝑛𝑛 >___ 

lim
𝑛𝑛→∞

ቀ𝑎𝑎𝑛𝑛
𝑏𝑏𝑛𝑛

ቁ = 𝐿𝐿  
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TOPIC: SERIES

EXAMPLE
Find a formula for the    th partial sum      of the given sequence                      . Use this formula to find 
the sum of the first 15 terms.
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       EXAMPLE Find a formula for the 𝑛𝑛th partial sum 𝑆𝑆𝑛𝑛 of the given sequence 𝑎𝑎𝑛𝑛 =
1
𝑛𝑛 −

1
𝑛𝑛+1. Use this formula to 

find the sum of the first 15 terms.  

  

       PRACTICE Compute the first four partial sums and find a formula for the 𝑛𝑛th partial sum. 

∑2𝑛𝑛 − 1
∞

𝑛𝑛=1
 



TOPIC: SERIES
Convergence of an Infinite Series

EXAMPLE Find the series' sum if it converges, or state that it diverges.

 If             is finite, the series [ CONVERGES to              | DIVERGES ].▶ 

◆ An infinite series is the sum of infinitely many terms in a sequence

 
Convergence of an Infinite Series  

◆ An infinite series is the sum infinitely many terms in a sequence  

 ▪ If lim
𝑛𝑛→∞

𝑠𝑠𝑛𝑛 is finite, the series [ CONVERGES to lim
𝑛𝑛→∞

𝑠𝑠𝑛𝑛 | DIVERGES ]. 

▪ If lim
𝑛𝑛→∞

𝑠𝑠𝑛𝑛 DNE, the series [ CONVERGES to lim
𝑛𝑛→∞

𝑠𝑠𝑛𝑛 | DIVERGES ]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

◆ If ∑ 𝑎𝑎𝑛𝑛and ∑ 𝑏𝑏𝑛𝑛 are convergent series, then ∑ 𝑎𝑎𝑛𝑛        𝑏𝑏𝑛𝑛 and ∑      ∙ 𝑎𝑎𝑛𝑛 are also convergent. 

 

       EXAMPLE Find the series’ sum if it converges, or state that it diverges. 

෍ 𝑎𝑎𝑛𝑛

∞

𝑛𝑛=1
= 𝑎𝑎1 + 𝑎𝑎2 + 𝑎𝑎3 + ⋯ = lim

𝑛𝑛→∞
𝑠𝑠𝑛𝑛 

New 

෍ 1
𝑛𝑛 + 1 − 1

𝑛𝑛 + 2

∞

𝑛𝑛=1
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
[ CONVERGES to ____ | DIVERGES ] 

 

෍ 𝑛𝑛 + 1
𝑛𝑛

∞

𝑛𝑛=1
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
[ CONVERGES to _____ | DIVERGES ] 
 

(𝑩𝑩) (𝑨𝑨) 

 
Convergence of an Infinite Series  

◆ An infinite series is the sum infinitely many terms in a sequence  

 ▪ If lim
𝑛𝑛→∞

𝑠𝑠𝑛𝑛 is finite, the series [ CONVERGES to lim
𝑛𝑛→∞

𝑠𝑠𝑛𝑛 | DIVERGES ]. 

▪ If lim
𝑛𝑛→∞

𝑠𝑠𝑛𝑛 DNE, the series [ CONVERGES to lim
𝑛𝑛→∞

𝑠𝑠𝑛𝑛 | DIVERGES ]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

◆ If ∑ 𝑎𝑎𝑛𝑛and ∑ 𝑏𝑏𝑛𝑛 are convergent series, then ∑ 𝑎𝑎𝑛𝑛        𝑏𝑏𝑛𝑛 and ∑      ∙ 𝑎𝑎𝑛𝑛 are also convergent. 

 

       EXAMPLE Find the series’ sum if it converges, or state that it diverges. 

෍ 𝑎𝑎𝑛𝑛

∞

𝑛𝑛=1
= 𝑎𝑎1 + 𝑎𝑎2 + 𝑎𝑎3 + ⋯ = lim

𝑛𝑛→∞
𝑠𝑠𝑛𝑛 

New 

෍ 1
𝑛𝑛 + 1 − 1

𝑛𝑛 + 2

∞

𝑛𝑛=1
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
[ CONVERGES to ____ | DIVERGES ] 

 

෍ 𝑛𝑛 + 1
𝑛𝑛

∞

𝑛𝑛=1
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
[ CONVERGES to _____ | DIVERGES ] 
 

(𝑩𝑩) (𝑨𝑨) 

 If             DNE,     the series [ CONVERGES to              | DIVERGES ].▶ 

 
Convergence of an Infinite Series  

◆ An infinite series is the sum infinitely many terms in a sequence  

 ▪ If lim
𝑛𝑛→∞

𝑠𝑠𝑛𝑛 is finite, the series [ CONVERGES to lim
𝑛𝑛→∞

𝑠𝑠𝑛𝑛 | DIVERGES ]. 

▪ If lim
𝑛𝑛→∞

𝑠𝑠𝑛𝑛 DNE, the series [ CONVERGES to lim
𝑛𝑛→∞

𝑠𝑠𝑛𝑛 | DIVERGES ]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

◆ If ∑ 𝑎𝑎𝑛𝑛and ∑ 𝑏𝑏𝑛𝑛 are convergent series, then ∑ 𝑎𝑎𝑛𝑛        𝑏𝑏𝑛𝑛 and ∑      ∙ 𝑎𝑎𝑛𝑛 are also convergent. 

 

       EXAMPLE Find the series’ sum if it converges, or state that it diverges. 

෍ 𝑎𝑎𝑛𝑛

∞

𝑛𝑛=1
= 𝑎𝑎1 + 𝑎𝑎2 + 𝑎𝑎3 + ⋯ = lim

𝑛𝑛→∞
𝑠𝑠𝑛𝑛 

New 

෍ 1
𝑛𝑛 + 1 − 1

𝑛𝑛 + 2

∞

𝑛𝑛=1
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
[ CONVERGES to ____ | DIVERGES ] 

 

෍ 𝑛𝑛 + 1
𝑛𝑛

∞

𝑛𝑛=1
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
[ CONVERGES to _____ | DIVERGES ] 
 

(𝑩𝑩) (𝑨𝑨) 

 
Convergence of an Infinite Series  

◆ An infinite series is the sum infinitely many terms in a sequence  

 ▪ If lim
𝑛𝑛→∞

𝑠𝑠𝑛𝑛 is finite, the series [ CONVERGES to lim
𝑛𝑛→∞

𝑠𝑠𝑛𝑛 | DIVERGES ]. 

▪ If lim
𝑛𝑛→∞

𝑠𝑠𝑛𝑛 DNE, the series [ CONVERGES to lim
𝑛𝑛→∞

𝑠𝑠𝑛𝑛 | DIVERGES ]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

◆ If ∑ 𝑎𝑎𝑛𝑛and ∑ 𝑏𝑏𝑛𝑛 are convergent series, then ∑ 𝑎𝑎𝑛𝑛        𝑏𝑏𝑛𝑛 and ∑      ∙ 𝑎𝑎𝑛𝑛 are also convergent. 

 

       EXAMPLE Find the series’ sum if it converges, or state that it diverges. 

෍ 𝑎𝑎𝑛𝑛

∞

𝑛𝑛=1
= 𝑎𝑎1 + 𝑎𝑎2 + 𝑎𝑎3 + ⋯ = lim

𝑛𝑛→∞
𝑠𝑠𝑛𝑛 

New 

෍ 1
𝑛𝑛 + 1 − 1

𝑛𝑛 + 2

∞

𝑛𝑛=1
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
[ CONVERGES to ____ | DIVERGES ] 

 

෍ 𝑛𝑛 + 1
𝑛𝑛

∞

𝑛𝑛=1
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
[ CONVERGES to _____ | DIVERGES ] 
 

(𝑩𝑩) (𝑨𝑨) 

New 
Convergence of an Infinite Series  

◆ An infinite series is the sum infinitely many terms in a sequence  

 ▪ If lim
𝑛𝑛→∞

𝑠𝑠𝑛𝑛 is finite, the series [ CONVERGES to lim
𝑛𝑛→∞

𝑠𝑠𝑛𝑛 | DIVERGES ]. 

▪ If lim
𝑛𝑛→∞

𝑠𝑠𝑛𝑛 DNE, the series [ CONVERGES to lim
𝑛𝑛→∞

𝑠𝑠𝑛𝑛 | DIVERGES ]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

◆ If ∑ 𝑎𝑎𝑛𝑛and ∑ 𝑏𝑏𝑛𝑛 are convergent series, then ∑ 𝑎𝑎𝑛𝑛        𝑏𝑏𝑛𝑛 and ∑      ∙ 𝑎𝑎𝑛𝑛 are also convergent. 

 

       EXAMPLE Find the series’ sum if it converges, or state that it diverges. 

෍ 𝑎𝑎𝑛𝑛

∞

𝑛𝑛=1
= 𝑎𝑎1 + 𝑎𝑎2 + 𝑎𝑎3 + ⋯ = lim

𝑛𝑛→∞
𝑠𝑠𝑛𝑛 

New 

෍ 1
𝑛𝑛 + 1 − 1

𝑛𝑛 + 2

∞

𝑛𝑛=1
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
[ CONVERGES to ____ | DIVERGES ] 

 

෍ 𝑛𝑛 + 1
𝑛𝑛

∞

𝑛𝑛=1
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
[ CONVERGES to _____ | DIVERGES ] 
 

(𝑩𝑩) (𝑨𝑨) 

 
Convergence of an Infinite Series  

◆ An infinite series is the sum infinitely many terms in a sequence  

 ▪ If lim
𝑛𝑛→∞

𝑠𝑠𝑛𝑛 is finite, the series [ CONVERGES to lim
𝑛𝑛→∞

𝑠𝑠𝑛𝑛 | DIVERGES ]. 

▪ If lim
𝑛𝑛→∞

𝑠𝑠𝑛𝑛 DNE, the series [ CONVERGES to lim
𝑛𝑛→∞

𝑠𝑠𝑛𝑛 | DIVERGES ]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

◆ If ∑ 𝑎𝑎𝑛𝑛and ∑ 𝑏𝑏𝑛𝑛 are convergent series, then ∑ 𝑎𝑎𝑛𝑛        𝑏𝑏𝑛𝑛 and ∑      ∙ 𝑎𝑎𝑛𝑛 are also convergent. 

 

       EXAMPLE Find the series’ sum if it converges, or state that it diverges. 

෍ 𝑎𝑎𝑛𝑛

∞

𝑛𝑛=1
= 𝑎𝑎1 + 𝑎𝑎2 + 𝑎𝑎3 + ⋯ = lim

𝑛𝑛→∞
𝑠𝑠𝑛𝑛 

New 

෍ 1
𝑛𝑛 + 1 − 1

𝑛𝑛 + 2

∞

𝑛𝑛=1
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
[ CONVERGES to ____ | DIVERGES ] 

 

෍ 𝑛𝑛 + 1
𝑛𝑛

∞

𝑛𝑛=1
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
[ CONVERGES to _____ | DIVERGES ] 
 

(𝑩𝑩) (𝑨𝑨) 

[ CONVERGES to _________ | DIVERGES ]

◆ If          and         are convergent series, then                    and               are also convergent.

 
Convergence of an Infinite Series  

◆ An infinite series is the sum infinitely many terms in a sequence  

 ▪ If lim
𝑛𝑛→∞

𝑠𝑠𝑛𝑛 is finite, the series [ CONVERGES to lim
𝑛𝑛→∞

𝑠𝑠𝑛𝑛 | DIVERGES ]. 

▪ If lim
𝑛𝑛→∞

𝑠𝑠𝑛𝑛 DNE, the series [ CONVERGES to lim
𝑛𝑛→∞

𝑠𝑠𝑛𝑛 | DIVERGES ]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

◆ If ∑ 𝑎𝑎𝑛𝑛and ∑ 𝑏𝑏𝑛𝑛 are convergent series, then ∑ 𝑎𝑎𝑛𝑛        𝑏𝑏𝑛𝑛 and ∑      ∙ 𝑎𝑎𝑛𝑛 are also convergent. 

 

       EXAMPLE Find the series’ sum if it converges, or state that it diverges. 

෍ 𝑎𝑎𝑛𝑛

∞

𝑛𝑛=1
= 𝑎𝑎1 + 𝑎𝑎2 + 𝑎𝑎3 + ⋯ = lim

𝑛𝑛→∞
𝑠𝑠𝑛𝑛 

New 

෍ 1
𝑛𝑛 + 1 − 1

𝑛𝑛 + 2

∞

𝑛𝑛=1
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
[ CONVERGES to ____ | DIVERGES ] 

 

෍ 𝑛𝑛 + 1
𝑛𝑛

∞

𝑛𝑛=1
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
[ CONVERGES to _____ | DIVERGES ] 
 

(𝑩𝑩) (𝑨𝑨) 

 
Convergence of an Infinite Series  

◆ An infinite series is the sum infinitely many terms in a sequence  

 ▪ If lim
𝑛𝑛→∞

𝑠𝑠𝑛𝑛 is finite, the series [ CONVERGES to lim
𝑛𝑛→∞

𝑠𝑠𝑛𝑛 | DIVERGES ]. 

▪ If lim
𝑛𝑛→∞

𝑠𝑠𝑛𝑛 DNE, the series [ CONVERGES to lim
𝑛𝑛→∞

𝑠𝑠𝑛𝑛 | DIVERGES ]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

◆ If ∑ 𝑎𝑎𝑛𝑛and ∑ 𝑏𝑏𝑛𝑛 are convergent series, then ∑ 𝑎𝑎𝑛𝑛        𝑏𝑏𝑛𝑛 and ∑      ∙ 𝑎𝑎𝑛𝑛 are also convergent. 

 

       EXAMPLE Find the series’ sum if it converges, or state that it diverges. 

෍ 𝑎𝑎𝑛𝑛

∞

𝑛𝑛=1
= 𝑎𝑎1 + 𝑎𝑎2 + 𝑎𝑎3 + ⋯ = lim

𝑛𝑛→∞
𝑠𝑠𝑛𝑛 

New 

෍ 1
𝑛𝑛 + 1 − 1

𝑛𝑛 + 2

∞

𝑛𝑛=1
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
[ CONVERGES to ____ | DIVERGES ] 

 

෍ 𝑛𝑛 + 1
𝑛𝑛

∞

𝑛𝑛=1
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
[ CONVERGES to _____ | DIVERGES ] 
 

(𝑩𝑩) (𝑨𝑨) 

 
Convergence of an Infinite Series  

◆ An infinite series is the sum infinitely many terms in a sequence  

 ▪ If lim
𝑛𝑛→∞

𝑠𝑠𝑛𝑛 is finite, the series [ CONVERGES to lim
𝑛𝑛→∞

𝑠𝑠𝑛𝑛 | DIVERGES ]. 

▪ If lim
𝑛𝑛→∞

𝑠𝑠𝑛𝑛 DNE, the series [ CONVERGES to lim
𝑛𝑛→∞

𝑠𝑠𝑛𝑛 | DIVERGES ]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

◆ If ∑ 𝑎𝑎𝑛𝑛and ∑ 𝑏𝑏𝑛𝑛 are convergent series, then ∑ 𝑎𝑎𝑛𝑛        𝑏𝑏𝑛𝑛 and ∑      ∙ 𝑎𝑎𝑛𝑛 are also convergent. 

 

       EXAMPLE Find the series’ sum if it converges, or state that it diverges. 

෍ 𝑎𝑎𝑛𝑛

∞

𝑛𝑛=1
= 𝑎𝑎1 + 𝑎𝑎2 + 𝑎𝑎3 + ⋯ = lim

𝑛𝑛→∞
𝑠𝑠𝑛𝑛 

New 

෍ 1
𝑛𝑛 + 1 − 1

𝑛𝑛 + 2

∞

𝑛𝑛=1
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
[ CONVERGES to ____ | DIVERGES ] 

 

෍ 𝑛𝑛 + 1
𝑛𝑛

∞

𝑛𝑛=1
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
[ CONVERGES to _____ | DIVERGES ] 
 

(𝑩𝑩) (𝑨𝑨) 

 
Convergence of an Infinite Series  

◆ An infinite series is the sum infinitely many terms in a sequence  

 ▪ If lim
𝑛𝑛→∞

𝑠𝑠𝑛𝑛 is finite, the series [ CONVERGES to lim
𝑛𝑛→∞

𝑠𝑠𝑛𝑛 | DIVERGES ]. 

▪ If lim
𝑛𝑛→∞

𝑠𝑠𝑛𝑛 DNE, the series [ CONVERGES to lim
𝑛𝑛→∞

𝑠𝑠𝑛𝑛 | DIVERGES ]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

◆ If ∑ 𝑎𝑎𝑛𝑛and ∑ 𝑏𝑏𝑛𝑛 are convergent series, then ∑ 𝑎𝑎𝑛𝑛        𝑏𝑏𝑛𝑛 and ∑      ∙ 𝑎𝑎𝑛𝑛 are also convergent. 

 

       EXAMPLE Find the series’ sum if it converges, or state that it diverges. 

෍ 𝑎𝑎𝑛𝑛

∞

𝑛𝑛=1
= 𝑎𝑎1 + 𝑎𝑎2 + 𝑎𝑎3 + ⋯ = lim

𝑛𝑛→∞
𝑠𝑠𝑛𝑛 

New 

෍ 1
𝑛𝑛 + 1 − 1

𝑛𝑛 + 2

∞

𝑛𝑛=1
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
[ CONVERGES to ____ | DIVERGES ] 

 

෍ 𝑛𝑛 + 1
𝑛𝑛

∞

𝑛𝑛=1
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
[ CONVERGES to _____ | DIVERGES ] 
 

(𝑩𝑩) (𝑨𝑨) 



TOPIC: SERIES

EXAMPLE Find a formula for the    th partial sum and use it to find the series' sum (if it converges).

TOPIC: SERIES 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
  

  

       EXAMPLE Find a formula for the 𝑛𝑛th partial sum 𝑆𝑆𝑛𝑛 of the given sequence 𝑎𝑎𝑛𝑛 =
1
𝑛𝑛 −

1
𝑛𝑛+1. Use this formula to 

find the sum of the first 15 terms.  

  

       PRACTICE Compute the first four partial sums and find a formula for the 𝑛𝑛th partial sum. 

∑2𝑛𝑛 − 1
∞

𝑛𝑛=1
 

TOPIC: SERIES  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
  

 

       EXAMPLE Find a formula for the 𝑛𝑛th partial sum and use it to find the series’ sum (if it converges).  
 

1
1 ∙ 2 +

1
2 ∙ 3 +

1
3 ∙ 4 +⋯

1
𝑛𝑛 ∙ (𝑛𝑛 + 1) + ⋯ 



TOPIC: SERIES

CONVERGENCE TESTS

Name Series Converges if… Diverges if…

Geometric 
Series

 

Geometric Series 

◆ Recall: A geometric sequence has a common ratio 𝑟𝑟 and is in the form 

 

 
 
 
 

 
 
 
 
 
 
 
 
 

 

CONVERGENCE TESTS 

Name Series Converges if…  Diverges if… 

Geometric 
Series 

 

  

 

       EXAMPLE Determine whether the given series are convergent. If so, find the sum. 

𝑎𝑎𝑛𝑛 = 𝑎𝑎 ∙ 𝑟𝑟𝑛𝑛−1 
Recall 

(𝑩𝑩) (𝑨𝑨) 
∑ 3 (2

5)
𝑛𝑛∞

𝑛𝑛=0
 1 − (3

𝑒𝑒) + (3
𝑒𝑒)

2
− (3

𝑒𝑒)
3

+ ⋯ 

  

ȁ𝑟𝑟ȁ      1 

& sum is: 

 𝑆𝑆 = 𝑎𝑎
1−𝑟𝑟 

ȁ𝑟𝑟ȁ      1 

∑ 𝑎𝑎 ∙ 𝑟𝑟𝑛𝑛−1
∞

𝑛𝑛=1
 

 

or ∑ 𝑎𝑎 ∙ 𝑟𝑟𝑛𝑛
∞

𝑛𝑛=0
 

 

Geometric Series

EXAMPLE Determine whether the given series are convergent. If so, find the sum.

◆ Recall: A geometric sequence has a common ratio    and is in the form

 

Geometric Series 

◆ Recall: A geometric sequence has a common ratio 𝑟𝑟 and is in the form 

 

 
 
 
 

 
 
 
 
 
 
 
 
 

 

CONVERGENCE TESTS 

Name Series Converges if…  Diverges if… 

Geometric 
Series 

 

  

 

       EXAMPLE Determine whether the given series are convergent. If so, find the sum. 

𝑎𝑎𝑛𝑛 = 𝑎𝑎 ∙ 𝑟𝑟𝑛𝑛−1 
Recall 

(𝑩𝑩) (𝑨𝑨) 
∑ 3 (2

5)
𝑛𝑛∞

𝑛𝑛=0
 1 − (3

𝑒𝑒) + (3
𝑒𝑒)

2
− (3

𝑒𝑒)
3

+ ⋯ 

  

ȁ𝑟𝑟ȁ      1 

& sum is: 

 𝑆𝑆 = 𝑎𝑎
1−𝑟𝑟 

ȁ𝑟𝑟ȁ      1 

∑ 𝑎𝑎 ∙ 𝑟𝑟𝑛𝑛−1
∞

𝑛𝑛=1
 

 

or ∑ 𝑎𝑎 ∙ 𝑟𝑟𝑛𝑛
∞

𝑛𝑛=0
 

 

Recall

 

Geometric Series 

◆ Recall: A geometric sequence has a common ratio 𝑟𝑟 and is in the form 

 

 
 
 
 

 
 
 
 
 
 
 
 
 

 

CONVERGENCE TESTS 

Name Series Converges if…  Diverges if… 

Geometric 
Series 

 

  

 

       EXAMPLE Determine whether the given series are convergent. If so, find the sum. 

𝑎𝑎𝑛𝑛 = 𝑎𝑎 ∙ 𝑟𝑟𝑛𝑛−1 
Recall 

(𝑩𝑩) (𝑨𝑨) 
∑ 3 (2

5)
𝑛𝑛∞

𝑛𝑛=0
 1 − (3

𝑒𝑒) + (3
𝑒𝑒)

2
− (3

𝑒𝑒)
3

+ ⋯ 
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