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2.
(22n)  - 1 is divisible by 3, 2 to the power n would produce a list of all the powers of 2 however in this problem it says 2 to the power 2n which means that the index number will be even, because it is multiplied by 2. If n is anyways odd, when multiplied by 2 it will become even. Thus, we will have every alternate, even power of 2 such as 22, 24, 26 and so on. In the list of 22n, each term is a multiple of 4. So, this expression creates a list of alternate powers of 2, which are also multiples of 4. If 1 is subtracted from certain multiples of 4 it will then be a multiple of 3. Therefore, 22n  - 1 is divisible by 3.
============
3. 
n – 1 = 3x, x represents any number to indicate that n-1 is divisible by 3
Making n the subject of the formula
n = 3x + 1
n3 = (3x+1)3
n3 = 27x3 + 27x2 + 9x + 1
n3 – 1 = 27x3 + 27x2 + 9x 
This expression is divisible by 9 because if I divide this by expression, I will obtain the result:
3x3 + 3x2 + x
Therefore, n3 − 1 is divisible by 9.


