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  In order to solve the problems it was imperative to determine under what conditions would a decimal expansion of p/q terminate or repeat. (See #1). Then we had to be able to represent a decimal in the rational number form p/q. (See #2). Next we had to be able to represent a terminating decimal in the form p/q. For example, 2.85 = 285/100 and 1.4516 = 14,516/10,000 = 3629/2500. Finally we had to be able to represent a repeating decimal in the rational number form p/q. (See #3). The group now has a broader understanding of terminating and repeating decimals, of decimal expansion of rational numbers, and the understanding that a rational number may have more than one decimal representation.
     Each group member contributed generously to the project. George Reeves and Robert Stevens worked together to solve the problems with the help of Dorothy McCammon and Tammie Boals. George and Robert both gave Tammie written solutions to the problems. Tammie composed, typed, and emailed the report to each group member. Dorothy prepared the PowerPoint presentation. The report was approved by each member of the group before submitting it.
Solutions

     #1)  The condition in which p/q will terminate is if q (the denominator) is a nonnegative 2 or 5 or both. The nonnegative 2 or 5 can be raised to any power to get that number in the denominator.

The condition in which p/q will not repeat is if q is not a 2 or a 5.

            In calculating 1/q for enough positive integers to form a conjecture as to whether the decimal expansion will terminate or repeat our conjecture was any fraction where q did not consist of a 2 or a 5 or both repeated. Calculations are as follows:

1/1 = 1

1/3 = .33333
1/5 = .2
1/7 = .14285
1/9 = .111
1/11 = .0909


½ = .5

¼ = .25
1/6 = .16666
1/8 = .125
1/10 = .1
1/12 = .08333

#2.)   To represent a repeating decimal in the rational number form p/q; we must set it equal to r (according to the example in the book, r being any integer). Then, however many decimal places it repeats is what we use to multiply it by. In the books example it used 3 decimal places so it would be multiplied by 1000, 2 decimal places would be 100, 5 decimal places would be 100,000 …etc. Then we have to subtract r from both sides of the equation (r=1 so 1000-1 = 999) now we subtract r from the other side which 1 = the starting number which is 3.135 ( so 3131.135 – 3.135which is r = 3132) and the ending fraction is 3132/999 = 116/37.
#3.)   Expressing repeating decimals in rational number form p/q
(a) 13.201




(b)  0.27
r = 13.201



       r = .27

1000r = (13.201) = 13201

       100r = (.27) = 27 
13201-13.201 = 13187.799

        27 – .27 = 26.73
1000 -1 = 999



        100 – 1 = 99
999r = 13187.799 


        99r = 26.73
999           999



         99       99
= 13188     



         =  26.73
999 100
(C).  0.23



(D)    4.163
        r = .23



          r = 4.163

       100r = ( .23) = 23


         1000r = ( 4.163 ) = 4163
       23 - .23 = 22.77


         4163 – 4.163 = 4158.837

       100 – 1 = 99


         1000 – 1 = 999

        99r = 22.77       


         999r = 4158.837
         99        99


         999
999

= 23 




    =  4163

  100




          100
r = 0.999

10r – r = 9.9 – 0.9 (where .9 repeats) = 9/9 = 1

If the number to the right of the decimal is a 5 or greater than 5 the number to the left of the decimal can be rounded up to the next highest number. 

Example:

1.35 would be rounded up to 1.4

5.375 would be rounded up to 5.4

When rounding numbers significant figures also play a role in where to round the number.

�Good job!





