Infinite Series                           
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[image: image39.emf]Poor Jacob!  His mother finally cornered him, switched off the television, and insisted that he mow the lawn “Now!”.  Reluctantly, Jacob went out to the shed and took out the lawn-mower.
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After half an hour Jacob’s mother checked on his progress.  She found Jacob stretched out under a tree reading a book.

“What’s going on?”, she exclaimed.  “You’ve only mowed half the lawn!”
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“Ah!”, said Jacob, “That’s true.  But I was just about to read a book when I began. So when I’d mowed half the lawn, I stopped and read chapter 1 of my book.  Now I’ll mow half of what’s left to be done, and read chapter 2 as a reward.  Then I’ll mow half of what was left to do after chapter 2 and read chapter 3. And so on.”

1. The diagram right is shaded to show the amount that Jacob will have mowed after he finishes reading chapter 2.  Shade in the amount that he will have mowed after reading chapter 3.

2. Complete the table below showing Jacob’s progress.
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	Chapter read
	Fraction of lawn mowed after that chapter
	Total fraction
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3. What pattern is visible in the denominators of the fractions 
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4. [image: image42.emf]Write algebraic rules which will show the fraction mowed after each chapter (m), and the total mowed (t), from the number of the chapter read (c).



m = ?



t = ?

5. If the book has 12 chapters, what fraction and what percentage of the lawn will be mowed when Jacob has finished his book?

6. If the lawn is 30 metres by 30 metres,  what area will Jacob mow immediately before reading the 12th chapter?  Give your answer in square metres and in square centimetres.

Jacob’s mother was not very happy with his method.  She pointed out that he would never finish the job.  Jacob, being a good math student disagreed and proceeded to prove that he would finish.

Jacob’s demonstration went as follows…
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7. Jacob’s proof above assumes that the series of additions goes on forever.  Is this true in the real world or only in his math proof?  Is it still valid in the sense of being useful?

8. Suppose Jacob had chosen to mow 
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 of the area remaining instead of 
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.  Use a similar method to Jacob’s to show that even if he continued for infinite time he would only complete half the lawn.

9. Find the values of each of the following series when summed to infinity.

(a) 
[image: image12.wmf]1

4

1

16

1

64

1

256

+

+

+

+

.

.

.

.

.


(b) 
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(c) 
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(d) 
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10. We can also apply this method to recurring decimals as follows:
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(a) Show that 
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(b) Find the value of 
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11. Complete the table below:
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What is the final line of the table saying about the value of 
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How do you feel about this result?

12. A similar method to this can be used for any recurring decimal.
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Use this method to find the fractional equivalents to:


(a)
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Hint:  When looking for a rule for t, compare the numerator and denominator.











Hint:  Multiply by 3 instead of 2





Hint:  Find the value of 0.090909 and add 3.





Hint:  Multiply by 1000.
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