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1. Under what conditions will the decimal expansion of p/q terminate?  Under what conditions will it repeat?

I have found that the decimal expansion of 1/q depend on the first three prime numbers (2,3, and 5).  All prime numbers greater than 5 will repeat the decimal expansion when placed over 1 as a fraction.  All multiples of 3 will repeat the expansion.  Any number that can be factored down to a 2 or 5, including 2 and 5, when placed over 1 as a fraction it will terminate the decimal expansion, unless it is also a multiple of 3, then it will repeat.  Any number that can be factored down to a prime number greater than 5 it will repeat the decimal expansion when placed over 1.  
2. Suppose you are given decimal expansion of a rational number.  How can you represent that as p/q?

For Non-repeating and terminating numbers simply put the number over 1 and multiply both numerator and denominator (1) by 10^x, where x = the power needed to make the numerator a whole number.    Example:
3.74 = 3.74*10^2 /  10^2 =  374/100 = 187/50
5.658=  5.658*10^3 / 10^5=5,658 / 1,000 = 2829/500
With repeating numbers, the numbers that repeat is a geometric sequence.  If n = any number with decimal expansion repeating then multiply n by 10^x, where x is the power needed to bring the decimal point to the end of its geometric sequence (where it begins to repeat again).  When n is again subtracted from n*10^x it will leave a whole number (p).  Putting p over (n*10^x – n) it will leave a fraction equal to n.
Example:

n =
3.135135…

n*10^3  = 3,135.135135… bring the decimal to where the geometric sequence repeats
1000n – n = (3,135.135… – 3.135…)
999n = 3132
n = 3132/999= 116/37 = 3.135135…

n = 1.3333…

n*10= 13.3333…
10n – n = 12

9n = 12

n = 12/9= 4/3 = 1.333…..

3.  Express as rationals:

a.  13.201
b.  .27

c.  .23

d.  4.163

A.   N= 13.201….

        1000N= 13,201.201…

1000N – N = 13,201.201 – N

999N = 13,188

N = 13188/999 = 4396/333 = 13.201201…

B.  N = .27… 

100N = 27.27…

100N – N = 27.27… - N
99N = 27

N = 27/99

N = 3/11 = .27….

C.  N= .23…

100N = 23.23…

100N – N = 23

99N = 23

N = 23/99

D.  N = 4.163333…
100N = 416.333…
100N = M
10M = 4,163.33333…

10M – M = 3747

9M = 3747

9(100N) = 3747

900N = 3747

N = 3747/900 = 4.1633333

4.  Show that .999999… represents 1


N = .999…


10N = 9.99999…


10N – N = 9


9N= 9


N = 1

�Good job!





