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MATH 220 Calculus II 
 
 
Concepts addressed:   
Use standard tests to show convergence (either conditional or absolute) or divergence of series 
(e.g., comparison, ratio). 
 
Textbooks and other Learning Materials: Thomas’ Calculus, Early Transcendentals 11th Edition 
by Weir, Hass, and Giordano, Pearson, Addison Wesley.   

Chapter(s) to review for this concept:  11.3, 11.4, 11.5, and 11.6. 
 

• A series Σ an converges absolutely if the corresponding series of absolute values, Σ |an|, 
converges.  A series that converges but does not converge absolutely converges condi-
tionally. 

 
• There are many good tests or a convergence of a series of positive; some are presented in 

the box below.  They are important because if an infinite series converges absolutely, 
then it converges, period. 

 

• If the terms of a series alternate in sign and if the magnitude of each term is less than the 
preceding term, and if the limit of the nth term is zero, then the series is known to con-
verge.    

 
Here are some tests that can determine if a series of positive terms con-
verges:   
 

The comparison test:  If all terms of the series under test are smaller 
than the corresponding terms of a series known to converge, then the 
test series converges.  If all terms of the test series are larger than the 
corresponding terms of a test series, then the test series diverges.   
 

The ratio and root tests:   
 

Ratio: Find this limit: 1lim n
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In either case the series converges if ρ <1, diverges if ρ >1 and is incon-
clusive if ρ = 0.   
 

 
  
• Mention should be made of the integral test for a series of positive terms.  You may re-

place the an with f(n) provided that f is continuously decreasing.  Then the series 

both converge or both diverge. ( )n
n N N

a and f x dx
∞∞

=
∑ ∫

Development of this review sheet was made possible by funding from the US Department of Education 
through South Dakota’s EveryTeacher Teacher Quality Enhancement grant. 


