A class sent in the following as a response to “Holes id 6529”

	Length of side
	No. of cubes in solid
	No. of cubes in frame
	Difference

	3 (+4=7)
	27
	20
	7  (1st multiple of 7)

	4 (+4=8)
	64
	32
	32 (4th multiple of 8)

	5 (+4=9)
	125
	44
	81  (9th multiple of 9)

	6 (+4=10)
	216
	56
	160 (16th  multiple of 10)

	7 (+4=11)
	343
	68
	275  (25th multiple of 11)


To calculate the No. of cubes in a solid you have to cube the Length of the side.

We have realized that the number of cubes in a frame increases by 12 each time.

If you add 4 to the number in the Length of side, the number in the Difference column will be a multiple of that number.  We have also discovered that the numbers in the Difference column are going up in consecutive squared multiples.  

-This means that the next number in the Difference column will be the 36th multiple of 12 which is 432.  

-That cube will have a length of 8.

-The number of cubes in that solid will 512.

-The numbers of cubes in a frame will be 80

- - - - - - - - - -
I was intrigued by the adding on of 4 in the first column and the 1, 4, 9, 16, 25 in the last column.

So, I looked at the difference between solid and frame cubes visually.
For the size 5 cube I drew this,
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This helped me to get some ideas about the first and last column numbers.

In the 5th above N-2 is 3 and the “bits” sticking out are 9’s.

I can see that the numbers in the last column [1, 4, 9, 16, 25], (9 in this case) is the area of the “sticking out bits”.

The central piece on which the 6 “sticking out bits” are attached on each face is a cube of side N-1.
So, generally we could have;
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which shows 4 of the  “sticking out bits” being removed and put on the end to produce a cuboid of wide and height N-1 and length N+4.
This helps us to see where the numbers in the last column come from.

The plus 4 comes from adding four of the “sticking out bits” and sticking them on the end.
The 1, 4, 9, 16, 25 come from the come from the area of the “sticking out bits” and/or the area of the end square of the final cuboid.

