Powers Investigation

 In this investigation, I found many interesting properties of powers, mainly using Excel to help calculate, organise analyse my results. First, I created a table of all single-digit numbers to all single-digit powers. This formed the basis of almost every calculation that I made.

Powers and Multiples 
For no values of n will 2n equal a multiple of 10. This is because, although 2 is a factor of every multiple of 10, it must be multiplied by a multiple of 5 to reach it. Therefore, any multiple of 2 requires a multiple of 5 in order to reach a multiple of 10. 

[bookmark: _GoBack]When 2n is added to 3n, with an odd value of n, the result is always a multiple of 5. More generally, with an odd value of n, xn+yn is always divisible by (x+y). However, it appears that, when 3x=y, and x is a whole number greater than 1, xn+yn is divisible by (x+y) for any value of n. Also, with an odd value of n, the sum of any numbers to the power of n is divisible by the sum of the original numbers. For instance, an+bn+cn+dn+en, if n is odd, is divisible by (a+b+c+d+e).

Powers and Patterns
When a number is listed to ascending powers, (i.e. n1,n2…), the difference between each number increases by multiples of n each time. This is logical because, of course, every value in the sequence is multiplied by n each time. However, a slightly less logical pattern emerges, involving the digits of each term. For any configuration of this sequence, there are repeating digit patterns that become noticeable when the sequence is listed in a column. Here is this sequence when n=7:

	7

	 4 9

	3 4 3

	2 4 0 1

	1 6 8 0 7

	1 1 7 6 4 9

	8 2 3 5 4 3

	5 7 6 4 8 0 1

	4 0 3 5 3 6 0 7

	2 8 2 4 7 5 2 4 9 

	1 9 7 7 3 2 6 7 4 3

	1 3 8 4 1 2 8 7 2 0 1

	9 6 8 8 9 0 1 0 4 0 7


In the units, a repeating pattern of 7,9,3,1 is noticeable.
In the tens, there is a repeating pattern of 4,4,0,0.
 

Odds and Evens in Powers
Ann odd number multiplied by itself will always give an odd result. An even number multiplied by itself will always give an even result. Therefore, 1n+2n+3n will always be adding two odd numbers and an even, so the result will always be even.




Multiplication and Division of Numbers to a Power 
The result of   never quite reaches a whole number. However, the higher the value of n, the closer the result gets to , which is equal to 3x. If n=1, then 3n is 50% of 1n+2n+3n. However, if n=9, then 3n is equal to over 97% of 1n+2n+3n. More generally, if the sum of any numbers (a+b+c+d) to a power (n+x) is divided by the sum of the same numbers to a lower power (n), the result tends towards the largest number (d) to the power of the difference in the two powers (x). 

When xy is multiplied by xz, the result is equal to xy+z. If x=2, y=3 and z=4, then 23+24=2*2*2*2*2*2*2, which is equal to 27. Similarly, xy/xz=xy-z. 
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