 Making Change for a Dollar

Activity was adapted by the Eastern Kentucky Math Teacher’s Circle from the following resources:
George Polya’s How to Solve It, Bill Gosper, Joshua Zucker, Frank Morgan’s Math Chat

1. How many ways are there to make change for a dollar?
	Think about the question before continuing on to the next problem.  Make a reasonable 	estimate.



2.  Let’s simplify the problem.  How many ways are there to make change for a dollar if the only coins available are pennies?



3.  What if we now add nickels to the coins available?  How many ways can we make change for a dollar if the only coins available are nickels and pennies?
Can you generalize? How many ways are there to make n cents using only nickels and pennies?



4.  Now what if we add dimes to the coins available? How many ways can we make change for a dollar if the only coins available are dimes, nickels, and pennies?
	It may be helpful to make an organized table of the different ways to make each amount to 	make change for a dollar.


[bookmark: _GoBack]5.  Finally, consider the addition of quarters to the coins available. How many ways can we make change for a dollar using only quarters, dimes, nickels, and pennies?



6.  How could you determine the number of ways to make change for $2?  $5?  $10?  $100? Use the coins listed above and dollar bills are acceptable.
Obviously it would be silly (and a very lengthy process) to list all possibilities.  Consider other methods for generalization including the use of technology.


7. Al Zimmerman reported the following: “About three years ago, I went to a Citibank ATM in midtown Manhattan to withdraw some cash.  The machine rejected my request with the following message:  I cannot give you $130 because I only have bills in $50 and $20 denominations.  Please choose another amount.” 
How would you respond to this situation?


