CHALLENGE 4

6 cubes stand vertically in a tower. Each cube has a number written all over it. For example one cube will have the number 1 on each of it’s 6 faces, and another will have 2 on every face and so on. So we have 6 cubes numbered 1 – 6.

[bookmark: _GoBack]These cubes are then stood in a vertical tower in any random order, like so....
A
B
C
D
E
F

Each letter can represent any cube as long as it is there only once.
With a tower like this the cubes all have only 4 of their 6 faces showing except the top cube, which has 5 of its 6 faces showing. This means that we have every cube with 4 faces and an extra one at the very top of the tower.

So we can see that any 6 consecutive positive integers (not including 0) when multiplied by 4 (for the number of sides seen) and added together, equal above 80, the lowest being 84 with our current numbers 1-6. If we say A = 1, then adding the final face at the top of the tower will only increase the number made by 1 giving us our lowest possible total of 85. Therefore a total of 80 is impossible.  

Algebraically this can be shown by representing the first of the consecutive numbers with n. Let’s put this one at the top of the tower and have the other numbers go consecutively down the vertical tower. 

n
n+1
n+2
n+3
n+4
n+5

We then need to allow for the faces on each of our cubes that are shown so we can write our expressions as…

5n
4(n+1)
4(n+2)
4(n+3)
4(n+4)
4(n+5)


We then expand the brackets and simplify this to…

5n
4n+4
4n+8
4n+12
4n+16
4n+20

Now we can collect like terms to give us 25n+60

Using 1 as our lowest positive integer, substitute n = 1 into the expression 25n+60 to give 25 x 1 + 60 = 85

Once again, this shows that the lowest possible total is 85.
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