Mental Math with Perfect Cubes under 100 000

Give an expert group the following to memorize:
Before learning the procedure, it is required that the performer memorize the cubes of the numbers 1-10:
· 13 = 1 
· 23 = 8 
· 33 = 27 
· 43 = 64 
· 53 = 125 
· 63 = 216 
· 73 = 343 
· 83 = 512 
· 93 = 729 
· 103 = 1000 
There are two steps to extracting the cube root from the cube of a two digit number. Say you are asked to extract the cube root of 29791. Begin by determining the one's place (units) of the two digit number. You know it must be one, since the cube ends in 1, as seen above.
· If perfect cube ends in 0, the cube root of it must end in 0. 
· If perfect cube ends in 1, the cube root of it must end in 1. 
· If perfect cube ends in 2, the cube root of it must end in 8. 
· If perfect cube ends in 3, the cube root of it must end in 7. 
· If perfect cube ends in 4, the cube root of it must end in 4. 
· If perfect cube ends in 5, the cube root of it must end in 5. 
· If perfect cube ends in 6, the cube root of it must end in 6. 
· If perfect cube ends in 7, the cube root of it must end in 3. 
· If perfect cube ends in 8, the cube root of it must end in 2. 
· If perfect cube ends in 9, the cube root of it must end in 9. 
Note that every digit corresponds to itself except for 2, 3, 7 and 8, which are just subtracted from ten to obtain the corresponding digit.
Example:

Find the perfect cube of 29791.

1.  Determine the first digit of the two digit cube root.  

Given any number under 100000, remove the last three digits.
	
	Consider: 29
29 is greater than 1 cubed, greater than 2 cubed, greater than 3 cubed, but not greater than 4 cubed. The greatest cube it is greater than is 3, so the first digit of the two digit cube must be 3.
2.  The second digit of the cube root is determined by the last digit in the original problem – given 29791 – the last digit is 1, so the cube root must end in 1.
3.  Therefore, the perfect cube of 29791 is 31.
Example #2
Find the cube root of 456533. 
1.  Remove the last 3 digits.
456
· 456 is greater than all the cubes up to 7 cubed. 
2.  The original number ends in 3, so the cube root ends in 7.  
3.  So… the cube root of 456533 is 77

The next day…

1.  	Ask students to determine what they know about the cube root of numbers under 100000.

· Students should recognize that they are either 1 or 2 digits

2.  	Ask students who are NOT the expert group pick a number and cube it.  One at a time, they tell the ‘expert’ in their group what they cubed number is.  The expert should be able to tell them the original number that they used.
