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)Looking at this diagram, we can assume that the side length of the yellow square equals a, the side of the green square equals b and the side of the blue square equals c. Therefore we can see that one side of this whole square is equal to a+b+c which is 4. 
On the diagram, you can see that the areas of the remaining rectangles are shown. We are told that ab+bc+ca=6, and the diagram shows that 2(ab+bc+ca) = 16-a2 –b2-c2 = 12. 
12 = 16-a2 –b2-c2 ∴ a2+b2+c2 = 16 – 12 = 4.
ab+bc+ca = abc/a + abc/b + abc/c = abc(1/a + 1/b + 1/c) = 6. abc = 3 ∴ 1/a + 1/b + 1/c = 6/3 = 2.
Similarly, a+b+c = abc/bc + abc/ca + abc/ab = abc(1/bc + 1/ca + 1/ab) = 4. abc = 3 ∴ 1/bc + 1/ca + 1/ab = 4/3 = 11/3 . 
To work out (a+b+c)2 is basically working out the area of the large square. It is made up of various different parts. Firstly the 3 coloured squares which are of area a2, b2 and c2. The areas of the other six rectangles have already been worked out to be ab, ca, ab, bc, ca and bc. Therefore the area is a2+b2+c2+ab+ca+ab+bc+ca+bc = a2+b2+c2+2ab+2ca+2 bc = (a+b+c)2.
To work out (a+b+c)3 is therefore working out the volume of a cube with 6 faces identical to the square above. If the cube was cut along those lines, there the cube would therefore be made of 27 different cubes and cuboids, each of their area being one of the 6 terms from the expanded equation a2+b2+c2+2ab+2ca+2 bc multiplied by a, b and c. Therefore it is *:
(a2*a) + (b2*a) + (c2*a) + (2ab*a) + (2ca*a) + (2 bc*a) + (a2*b) + (b2*b) + (c2*b) + (2ab*b) + (2ca*b) + (2 bc*b) + (a2 *c) + (b2*c) + (c2*c) + (2ab*c) + (2ca*c) + (2 bc*c) = a3 +b3 +c3 + a2b + a2c + b2a + b2c + c2a + c2b + 2a2b + 2ab2 + 2abc + 2ca2 + 2abc +2c2a + 2abc + 2b2c + 2bc2 = a3 +b3 +c3 + a2b + a2c + b2a + b2c + c2a + c2b + 2a2b + 2ab2 + 2abc + 2ca2 + 2abc +2c2a + 2abc + 2b2c + 2bc2 = a3 + b3 + c3 +3a2b +3a2c + 3b2a + 3b2c + 3c2a +3c2b + 6abc. 
Therefore (a+b+c)3 = a3 + b3 + c3 +3a2b +3a2c + 3b2a + 3b2c + 3c2a +3c2b + 6abc. 
*There are only 18 values even though there are 27 cubes and cuboids, this is because it should have been e.g. (ca*a) + (ca*a) but since it has been simplified when calculating (a+b+c)2, (2ca*a) was used instead. As there are 3 such terms being simplified (2ab, 2ca and 2bc), and three valued they were each multiplied by (a, b and c), there will be 3*3 = 9 less terms. So there are 27 – 9 = 18 terms
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