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9-1 day 4  Alterna�ng Series
Learning Objec
ves:

I can use the alterna�ng series test to determine whether an 

infinite alterna�ng series converges or diverges

I can use the alterna�ng series remainder to approximate the sum 

of an alterna�ng series

I can classify an convergent alterna�ng series as absolutely or 

condi�onally convergent
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or

Are alterna�ng series because the signs of 

the terms alternate.
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Alterna�ng Series Test

Let an>0 for all n.  The alterna�ng series

                               or            

will converge if the following two condi�ons are 

met:

1.)  2.)  
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* Note – this means that the alterna�ng harmonic 

series converges and the harmonic series doesn’t.

converges diverges
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Ex1.  Determine if each alterna�ng series 

converges or diverges.

1.)
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2.)
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Approxima	ng an Infinite Alterna	ng 

Series with a Par	al Sum
In most cases, we are not able to find out the actual sum 

of an infinite series.  We can determine whether or not a 

series converges but we cannot determine what it 

converges to.  For a convergent alterna�ng series, the 

par�al sum SN can use a useful approxima�on for the sum 

S of a the series.  The error involved is the remainder    RN

= S – SN.  Before we can use an approxima�on, we need to 

determine “how good” that approxima�on is.
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Alterna	ng Series Remainder Theorem

If a convergent alterna	ng series sa	sfies the condi	on        

an+1<an , then the absolute value of the remainder RN involved 

in approxima�ng the sum S by SN is no more than the 1st

neglected term
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a.)  Approximate the sum of the series by its 

first 6 terms.

b.)  How good is this approxima�on?

c.)  How many terms are needed to have an 

error < .000001?

Ex2.
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a.)  Approximate the sum of the series by its 

first 8 terms.

b.)  Find the error.

b.)  How many terms are needed to have an 

error < .008?

Ex3.
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This series has both + and – terms but it is not 

really an alterna�ng series because the signs of 

the terms do not alternate.  How would we 

determine if it converges or diverges then?
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Absolute and Condi	onal 

Convergence

1.)            is absolutely convergent if             

converges.

2.)            is condi�onally convergent if             

converges but               diverges.
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converges absolutely

converges condi�onally

(alterna�ng harmonic series)
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Ex4.  Determine if each alterna�ng series is 

convergent or divergent.  Classify any convergent 

series as absolute or condi�onal.

1.)  
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2.)
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3.)
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Homework

Alterna�ng Series worksheet


