Maths Mentoring- Fight the Powers
This week we we’re thinking about powers, and their various forms. For help in this, I wrote up a table of powers up to 1414, and a table of sums from 1n to1n+2n+3n+4n+5n+6n (n going up to the value of 14 again). Here are my results for Task 1
1. What value of n will 2n be a multiple of ten?
Answer; None
For a multiple of ten to be made, you need to times ten by a number, or five by an even number. It is impossible to get five in the first place in the table of 2n as all powers of 2 are even, as you are just timesing positive integers by two over and over again.

2. Work out 2n+3n for some different values of n. What do you find?
Answer; All sums (in this case) that have odd powers are multiples of five
If you look at the tables of 2n and 3n, you will see that they cycle through ending in the numbers 2,4,8,6 and 3,9,7,1 respectively (after the power of 0). If you add these end numbers together, every other sum is a multiple of five.

3. What do you see when n is a multiple of four?
Answer; The answer ends in a seven
If you look at the numbers that the powers tables end in, six add one equals seven, and these numbers repeat themselves every four answers.

4. For what values of n will 1n+2n+3n be equal?
Answer; All of them
All powers of two are going to be even, and all powers of three are going to be odd, and all powers of 1 are just 1, so therefore, you are just adding an even number, an odd number and one every time. And seeing as one is an odd number, one plus a power of three is an even number. And an even number plus a power of two (also an even number) will equal an even number.

5. Work out 1n+2n+3n+4n for some different values of n. What do you notice?
Answer; All the answers are multiples of ten apart from the powers that are multiples of four.
If you look at the numbers which end all the different sequences of powers, you will see that 1 is just 1,1,1,1 continuously, 2 ends in 2,4,8,6 over and over, 3 ends in 3,9,7,1, but strangely, the sequence for four is just 4,6,4,6 alternatively. If you then add these together as the ending numbers, all of them come to ten except 1+6+1+6, which then ends in a four.

6. What about 1n+2n+3n+4n+5n?
[bookmark: _GoBack]Answer; All of the results are multiples of five, bar the powers which are multiples of four.
If we refer back to the last question, we see that 1n+2n+3n+4n are all multiples of ten, except the powers which are multiples of four. Therefore, if we add the powers of five (which are all odd) it will make all the results end in five, except the fours, which will end in nine (they ended in four at first).
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For this task, I used 1 cartridge of a Lamy Ink Pen, a Lamy Ink Pen, and the original booklet the questions were written in to work out the answers. So no calculator. Here are my results for Task 2
1. What is half of 220?
Answer; 219
220 is 2x2, twenty times. Therefore, if we divide the whole thing by two, we just cancel out one of the x2s, making it 219.

2. Which of these numbers are biggest?
A 19x99	B 199x9	C 1999 		D 19x99 	E 1999
Answer; C, 1999
This is for many reasons. 1 to any power is just one, which effectively does away with E. 199x9 is smaller than 1999 and so is disregarded. As is 99 which is only being timesed by one. 19x99 may seem large, but if you round them all to the nearest ten, which is fair as we do it to both, 20010(1999)>20x100(19x99). Also, both are clearly smaller than 199, so how could there product be larger than even 1992.

3. Below are three statements. Which ones are true?
A 310 is even 	B 310 is odd 	C 310 is square
Answer; B and C are correct.
310 cannot be even, as if you are timesing an odd number by three continuously, you will never get an even number as the product. So by that same token, B is proved right. However, 310 is also square. This is because it can be expressed as (35)2, as this is a rule of powers and brackets.

4. The number 34x45x56 is written in full. How many zeros does it have at the end?
Answer; 6
34x45x56 can also be written out as 34x210x56, which in turn can be written as 34x24x26x56. But I think that we can then make 34x24x106. And the power to which ten is raised to is just the amount of zeros after a one. So the equation then becomes 34x16x1000000, 16 being 42 or 24.

5. Which of these five expressions represent the largest number?
A 9(99)	 	B 999 		C 999 		D (99)9 		E 999
Answer; A
Seeing as word is rubbish with powers, I shall write with words instead. 999 is already out of the running as I can see that all of these equations are either to two digit powers, or two digit bases to a power. So is 999, as 999is clearly bigger. This is because 93 is already bigger than 99, and it still must be timesed by three 96 more times. Now comes the difficult bit. (9 to the 9) to the 9, is the same as 9 to the 81. This is like 9 to the 9 to the 2. 2 is clearly smaller than the nine in 9 to the 9 to the 9. This however is still bigger than 999, as 99 is bigger than 99.
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