By inspection, the sequences begin with a power of 2 i.e.   where the power is equal to . The first term of each sequence is therefore 

Again by inspection, we see that each sequence increments by a power of 2, with the power being 1 greater than , e.g. the sequence  begins with  then increases by . The increment can then be generalised to give.

As these are arithmetic sequences i.e. defined by a first term and a common difference, the value of a term  is given by 

where  is the first term,  the common difference and  the term number. As the first term is  and the common difference is , we get


Rearranging this:





Substituting  in for :


Rearranging again:




As  is even,  is also even, meaning that  is odd.

Evaluating for possible values of  gives:

 which is even, so 

  which is even, so 

 which is even, so 

 which is odd, so 

To show that this is the only value of  the step is repeated for :

 which is a fraction, therefore neither odd nor even. It is clear that increasing the value of  further can only produce fractions, so  is the highest value we need to consider

[bookmark: _GoBack]We therefore conclude that , which corresponds to the series  , meaning 1000 appears only in 
