Mobile Numbers 
Stage:1 and 2 Challenge Level:[image: Challenge Level:1]

[image: http://nrich.maths.org/content/id/5781/MobPh2.gif]

So many of us are using mobile phones and you have numbers like that one above. (+44 instead of the first 0 when you are phoning the UK from abroad.) 

Some numbers are easy to remember! 

Some seem to have a pattern about them!

Let's have a look at how we might invent some mobile phone numbers that would be easy to remember.

We could start with a number and have a simple rule that gives us the next number, like starting with 3 and adding 2 each time:
1 3 5 7 etc.
and when the number is bigger than 9 we could just write down the units figure. For example:
1 3 5 7 9 1 3 5 7 9 1 3 

Here are some suggestions about how you could go on with this idea:
but we could start with any of the numbers, 1 ... 9.

A. Try adding on 2 each time as in the example above, but starting with any number, 1 ... 9 and see what you get.
What do you notice? Talk to someone else about your ideas!
4 6 8 0 2 4 6 8 0 2 4 6



Try adding on 3 each time instead - starting with 1 then 2 then 3 ...
(For example starting with 5 it would be 5 8 1 4 7 0 3 6 9 2 5 8.)

1 4 7 0 3 6 9 2 5 8 1 4
2 5 8 1 4 7 0 3 6 9 2 5
3 6 9 2 5 8 1 4 7 0 3 6
4 7 0 3 6 9 2 5 8 1 4 7
5 8 1 4 7 0 3 6 9 2 5 8
6 9 2 5 8 1 4 7 0 3 6 9
7 0 3 6 9 2 5 8 1 4 7 0
8 1 4 7 0 3 6 9 2 5 8 1
9 2 5 8 1 4 7 0 3 6 9 2

B. We could try adding on a 4 each time, and so on.

1 5 9 3 7 1 5 9 3 7 1 5
2 6 0 4 8 2 6 0 4 8 2 6
3 7 1 5 9 3 7 1 5 9 3 7
4 8 2 6 0 4 8 2 6 0 4 8
5 9 3 7 1 5 9 3 7 1 5 9
6 0 4 8 2 6 0 4 8 2 6 0
7 1 5 9 3 7 1 5 9 3 7 1
8 2 6 0 4 8 2 6 0 4 8 2
9 3 7 1 5 9 3 7 1 5 9 3




C. We could multiply instead. Suppose we've done multiplying by 2, 3, 4 and 5 and we come to 6. Starting with 
1 we'd have: 1 6 6 6 6 6 6 6 6 6 6 6
2 we'd have: 2 2 2 2 2 2 2 2 2 2 2 2
3 we'd have: 3 8 8 8 8 8 8 8 8 8 8 8
4 we'd have: 4 4 4 4 4 4 4 4 4 4 4 4 
5 we'd have: 5 0 0 0 0 0 0 0 0 0 0 0
6 we'd have: 6 6 6 6 6 6 6 6 6 6 6 6
7 we'd have: 7 2 2 2 2 2 2 2 2 2 2 2 
8 we'd have: 8 8 8 8 8 8 8 8 8 8 8 8 
9 we'd have: 9 4 4 4 4 4 4 4 4 4 4 4

So carry on!
Again, what do you notice? Have a chat to someone else about it.

There is a pattern in it which goes after the first number each sequence goes take-away 4 add 6 take-away 4 add 6 and so on.

D. We could use two rules, but only changing one at a time - I'll show you what I mean. Suppose we use "add ... then multiply by 9" and have "adding 1" as a first idea.
Starting with
1 we'd have : 1 8 1 8 1 8 1 8 1 8 1 8 
2 we'd have : 2 7 2 7 2 7 2 7 2 7 2 7
3 we'd have : 3 6 3 6 3 6 3 6 3 6 3 6
4 we'd have : 4 5 4 5 4 5 4 5 4 5 4 5
5 we'd have : 5 4 5 4 5 4 5 4 5 4 5 4
6 we'd have : 6 3 6 3 6 3 6 3 6 3 6 3
7 we'd have : 7 2 7 2 7 2 7 2 7 2 7 2
8 we'd have : 8 1 8 1 8 1 8 1 8 1 8 1
9 we'd have : 0 9 0 9 0 9 0 9 0 9 0 9

... so carry on.







But we could add 2 or 3 or 4 ... each time instead and explore the nine patterns each time.
So, for example, adding on 5 then multiplying by 9 we get the following 9 patterns
1 4 1 4 1 4 1 4 1 4 1 4 

2 3 2 3 2 3 2 3 2 3 2 3 

3 2 3 2 3 2 3 2 3 2 3 2

4 1 4 1 4 1 4 1 4 1 4 1 

5 0 5 0 5 0 5 0 5 0 5 0 

6 9 6 9 6 9 6 9 6 9 6 9 

7 8 7 8 7 8 7 8 7 8 7 8 

8 7 8 7 8 7 8 7 8 7 8 7 

9 6 9 6 9 6 9 6 9 6 9 6 
E. You may be getting the idea. You could use any combination of rules.
What about using division?
Those of you with spreadsheet skills could use these ideas to explore quite far!
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