TO NRICH    -  PAINTED CUBE solution from Rajeev Kumar

If a large cube made up from 27 small red cubes is dipped in a pot of yellow paint and the whole surface area is covered in yellow paint and it is then broken up then I made the following findings

	DIMENSION OF CUBE
	NUMBER OF SMALL CUBES
	CUBES WITH 3 PAINTED FACES
	CUBES WITH 2 PAINTED FACES
	CUBES WITH 1 PAINTED FACE
	CUBES NOT PAINTED



	n represents the side of the big cube
	n3
	8
	12(n-2)
	6(n-2)2
	(n-2) 3

	3X3X3
	27
	8
	12
	6
	1

	4X4X4
	64
	8
	24
	24
	8

	5x5x5
	125
	8
	36
	54
	27

	6x6x6
	216
	8
	48
	96
	64

	8x8x8
	512
	8
	72
	216
	216

	19x19x19
	6859
	8
	204
	1734
	4913

	31x31x31
	29791
	8
	348
	5046
	24389


 To find number of cubes without any paint  (n-2) 3
To find number of cubes with one face painted 6(n-2)2
To find number of cubes with two faces painted 12(n-2)
To find number of cubes with three faces painted is always 8
n is the side of the cube so in a 3x3x3 n is 3
I also noticed that the 4th column contains multiples of 12, the 5th column contains multiples of 6 and the last column contains cube numbers.

To find the total number of faces painted 6f (n-2)(3-f)---f is the number of faces painted and in a 3x3x3 cube there are 12 cubes with two faces painted, 6 cubes with one face painted, 8 cubes with three faces painted and one cube without any paint. And in a 3x3x3 cube if 2 faces are painted then 6x2(3-2)(3-2)=12x1=12. In addition, when f is zero don’t times the zero with any number.

If f equals 1 and n equals13 then 6x1(13-2)(3-1)= 112x6=726 so 726 is the number of cubes with one face painted in a 13x13x13 cube.

