Casting Out Nines
Subtraction
Casting Out Nines is a procedure that helps us check our basic arithmetic calculations such as adding, subtracting, multiplying and dividing.  Let’s focus on Casting Out Nines with subtraction.
In order to cast out nines, first we must calculate the “check digit” of each number we are working with.  We do that by adding up all the digits in the number. The sum of the digits is the check digit.  If our number is 350, the check digit is 3 + 5 + 0 = 8.  If the result you get when you add the digits is greater than 9, then add those digits together until you get just one digit.  For example, if your number is 238, add 2 + 3 + 8 = 13, and then add the 1 + 3 = 4 to get a check digit of 4 for the number 238.  This method is called Casting Out Nines because every time you get a sum of 9, you can ignore, or throw out, the 9.  Notice in 724, 7 + 2 = 9, leaving 4 as the only digit left in the check digit. When we add all the digits we get a check digit of 4 because 7 + 2 + 4 = 13 and 1 + 3 = 4.   
Let’s look at an example with subtraction:  350 - 238 = 112.  We calculate the 112 by subtracting, and now we can use casting out nines to check our work:  We subtract the 2 check digits each other, and if we did the math correctly, the difference of the check digits will equal the check digit of the difference.  The check digit for 350 was 8 and the check digit for 238 was 4, so the difference of the check digits is 8 - 4 = 4.  The check digit of the difference is 1 + 1 + 2 = 4, and the check digits match.  Our subtraction is correct!

Casting out nines can be used to check subtraction problems when we need to subtract a number with a larger check digit from one with a larger check digit, such as 21 – 17. We calculate the check digit for 21 and 17, and then subtract them.  The check digit of 21 is too small to subtract the check digit of 17 from it.  When this happens, we can “borrow” a 9 and add it to the 3 to give us and adjusted check digit of 12 on top.  When we subtract the check digit of 8 from it, we get a check digit of 4.  Since this equals the 
check digit of the difference, 4, then we can be confident that we’ve done our work correctly.

Let’s practice by subtracting and then checking by Casting Out Nines

753 - 655

5874 - 3882

45634 - 7846

98874 - 15467
Extension Question:  Is it possible for the check digits of the difference and the difference of the check digits to match if the subtraction was done incorrectly?
