Geometric Series

Recall that a series is similar to a sequence, with at least two important exceptions:

· there are addition signs rather than commas between the terms

· we are interested not just in what the individual terms are, but also what the sums of numerous terms are

Consider the geometric series    
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This is a geometric series because the common ratio is 3.  In other words, to get from one term to the next, we multiply by 3.  Recall from our work with geometric sequences that     a = 2,  r = 3.

We could find the sum of the first five terms by simply adding them
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Wouldn’t it be nice if we had a formula?  Fortunately, we do.  For a geometric series,
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Example:  Go back to the series 
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Example:  Prove that for a geometric series, 
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Proof:  
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         (Equation 1)
Multiplying each side by r gives
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      (Equation 2)

Now, subtract Equation 2 from Equation 1, and we get  
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Factor out 
[image: image14.wmf]n

S

from each term on the left side, and factor out a from each term on the right side
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Divide each side by the coefficient of 
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 and multiply numerator and denominator each by -1, and we get


[image: image17.wmf]1

,

1

)

1

(

¹

-

-

=

r

r

r

a

S

n

n


Examples

a) Find the sum of the first eight terms of the series  
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b) Find the sum of the first eight terms of the series 
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c) Would you rather win a lottery that pays you $10 million today, or that pays you one cent today, two cents tomorrow, four cents the next day, eight cents the next day, etc. (i.e., twice as much each day) for one month (30 days)?

d) Find the sum of the geometric series 
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e) Amy drops a ball from a height of 16 metres.  Each time the ball touches the ground, it bounces up to 
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of the height of the previous bounce.  Determine the total vertical distance the ball ahs traveled when it touches the ground on the seventh bounce (i.e., at the instant that it touches the ground for the seventh time).
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