Fractions and their decimal equivalents

We know that every fraction has  decimal representation as either a terminating decimal or a repeating decimal. Consider the following chart. Real numbers that have a non-terminating , non-repeating decimal representations are irrational. All real numbers are either rational or irrational
Consider the following chart:
	fraction
	Decimal equivalent
	

	1/2
	0.5
	terminating

	1/3
	0.3333..=0.3
	repeating  length 1  

	1/4
	0.25
	terminating

	1/5
	0.2
	terminating

	1/6
	0.16
	repeating  length 1

	1/7
	0.142857
	repeating  length 6

	1/8
	0.125
	terminating

	1/9
	0.1
	repeating  length 1

	1/10
	0.1
	terminating

	1/13
	.076923
	repeating  length 6

	1/16
	.0625
	terminating

	1/40
	.025
	terminating


Do you see a pattern in those that terminate and those that do not? What is that pattern?

The first few primes are -  2,3,5,7,11,... . We live in a base 10 world or at least most of us do resulting (presumably) from counting on fingers or possibly toes. Base 20 would result from doing both and some societies have done just that.  Since 
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, and 10 is special (to us at least), 5 and 2 become special primes in that all powers of 10 involve only the primes 2 and 5. 
The decimal expansion of 
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 is 0.125 but is it possible to anticipate that the terminating decimal had 3 digits? What about 
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Why are the decimal expansions of 
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and only powers of 2 are involved in the denominator. So we could convert 
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. This was possible because only powers of two were involved in the denominator. Since there were 3 copies of 2, we needed to multiply by 
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to produce the smallest power of 10 that 8 divides. 
Look at only the terminating decimals from the table above.

	fraction
	Decimal equivalent
	

	1/2
	0.5
	
[image: image9.wmf]2

1



	1/4
	0.25
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	1/5
	0.2
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	1/8
	0.125
	
[image: image12.wmf]3

2

1



	1/10
	0.1
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	1/16
	.0625
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	1/40
	.025
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What pattern do you see in the above table in terms of the number of places to the right of the decimal point before the expansion terminates?  How many places will there be in the expansion of 
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