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Divisibility

The Problem

Take the numbers 1 to 9,

When they are placed in order they make this number, 123456789, which is 123 million, 456 thousand 7 hundred and 89! Look at the number in stages as you write it and you should notice the following 9 numbers!

1 - The first digit makes then number       1

2 - The first 2 digits make the number     12

3 - The first 3 digits make the number     123

4 - The first 4 digits make the number     1234

5 - The first 5 digits make the number     12345

6 - The first 6 digits make the number     123456

7 - The first 7 digits make the number     1234567

8 - The first 8 digits make the number     12345678

9 - The first 9 digits make the number     123456789

If you used each number from 1 to 9 only once but wrote them in a different order you would create a different set of nine numbers!

The problem is to arrange the numbers such that the first number is divisible by 1, the second by 2, the third by 3 and so on all the way to 9.

Solving with a spreadsheet

Using a spreadsheet, write the numbers 1 to 9, each in a separate cell going across the sheet, e.g. (don’t write the Answers column yet)

	Number
	1
	2
	3
	4
	5
	6
	7
	8
	9
	Answers

	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1

	2
	 
	 
	 
	 
	 
	 
	 
	 
	 
	12

	3
	 
	 
	 
	 
	 
	 
	 
	 
	 
	123

	4
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1234

	5
	 
	 
	 
	 
	 
	 
	 
	 
	 
	12345

	6
	 
	 
	 
	 
	 
	 
	 
	 
	 
	123456

	7
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1234567

	8
	 
	 
	 
	 
	 
	 
	 
	 
	 
	12345678

	9
	 
	 
	 
	 
	 
	 
	 
	 
	 
	123456789


You can see the first number is 1 and the second number is 12 and so on, as in the list above. The first task is for you to create a spreadsheet so that as you change the order across the top the answers change accordingly e.g.

	Number
	1
	3
	2
	4
	7
	6
	5
	8
	9
	Answers

	1
	 1
	 
	 
	 
	 
	 
	 
	 
	 
	1

	2
	 10
	 3
	 
	 
	 
	 
	 
	 
	 
	13

	3
	 100
	 30
	 2
	 
	 
	 
	 
	 
	 
	132

	4
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1324

	5
	 
	 
	 
	 
	 
	 
	 
	 
	 
	13247

	6
	 
	 
	 
	 
	 
	 
	 
	 
	 
	132476

	7
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1324765

	8
	 
	 
	 
	 
	 
	 
	 
	 
	 
	13247658

	9
	 
	 
	 
	 
	 
	 
	 
	 
	 
	132476589


The idea is that the answers change automatically when you change the order of the numbers across the top. To do this you will need to use formulas!

Hint – think about place value (Look at the numbers in the middle)

· In the first number ( 1 ) you have units ( 1 unit )

· In the second number ( 13 ) you have tens and units ( 1 ten, and 3 units ) so the 1 is worth 10.

· In the third number ( 132 ) the 1 is worth 100 and so on!

Start with the numbers in order this should make it easier to create your spreadsheet!

Questions,

	How did you do this?
	

	Did you find any shortcuts along the way? What were they?


	


Solve the problem
Assuming that you have successfully created the spreadsheet above, you now need to use it to help you solve the following problem!

Can you arrange the numbers from 1 to 9 so that,

· The first digit is divisible by 1,

· The first two digits are divisible by 2

· The first three digits are divisible by 3, 

· and so on!

e.g. if the numbers are in order then,
1 is divisible by 1                 1 ÷ 1 = 1

12 is divisible by 2              12 ÷ 2 = 6

123 is divisible by 3            123 ÷ 3 = 41

1234 is divisible by 4 (oh oh, it isn’t, start all over again!)

Questions,

	What changes did you make to your spreadsheet to help you?
	

	What strategies did you use? E.g. did you know that some numbers had to be even and some odd?


	

	What answer did you get?
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