Odds, Evens and More Evens

It took a very long lesson and some help from our teacher to work this out!

We started by finding the nth term in each sequence, which we had been practising last week so quickly worked out that …

A0 = 2n - 1
A1 = 4n - 2
A2 = 8n - 4
A3 = 16n - 8   
A4 = 32n - 16   etc.

Kimen noticed that the numbers in each sequence were double the previous one.

A0 = 1 x (2n-1)
A1 = 2 x (2n-1)
A2 = 2 x 2 x (2n-1) = 4 x (2n – 1)
A3 = 2 x 2 x 2 x (2n-1)  = 8 x (2n – 1) 
A4 = 2 x 2 x 2 x 2 x (2n – 1) = 16 x (2n – 1)  etc.

This is like a sequence of sequences! So we looked at the sequence 1,2,4,8,16 …  and thought about how we could express the nth term in this sequence.

The 2nd term in the sequence is 22, the 3rd term is 23, the 4th term is 24 and we realised that the nth term in this sequence is 2n. Using this we found out that 21  is 2 and 20 = 1 (and 2-1 = ½ and 2-2 = ¼ etc.) by going backwards in the sequence and halving each time. 

so 

A0 = 20 x (2n-1)
A1 = 21 x (2n-1)
A2 = 22 x (2n-1)
A3 = 23 x (2n-1) 
A4 = 24 x (2n-1) etc.

We looked at these patterns and using everything we had discovered already we decided the nth term in sequence Am must be 2m x (2n-1). We then went back and checked the numbers we had in some of the sequences and this seemed to work.





Which sequences will contain the number 1000?

We guessed that A4 might contain 1000 and this would mean:-

24 x  (2n-1) = 16 x (2n-1) = 1000
Florence tried dividing 1000 by 16 but that has a remainder and we need a whole number so it can’t be in sequence A4.

We tried A5 next.
24 x (2n-1) =  32 x (2n-1) = 1000
Siobhan pointed out that since we can’t divide by 16 then we won’t be able to divide by 32 either so it can’t be in any sequence where m > 4.

Is it in A3?
23 x (2n-1) = 8 x (2n-1) = 1000
1000 / 8 = 125
2n -1 = 125
2n = 126
n = 63

So the 63rd term in sequence A3 is 1000.

Faisal, Siobhan and Florence then tried m=2, m=1 and m=0

22 x (2n-1) = 1000
2n-1 = 250
2n = 251

21 x (2n-1) = 1000
2n-1 = 500
2n = 501

20 x (2n-1) = 1000
2n-1 = 1000
2n = 1001

n needs to be a whole number so none of these worked.

Only one of the sequences contains 1000 and it is A3!
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