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A) Charlie has been adding fractions in the sequence 1/2,1/4,1/8,… where each fraction is half the previous one:
1/2+1/4=3/4
1/2+1/4+1/8=7/8
1/2+1/4+1/8+1/16=15/16
 
I noticed that the numerator is 1 less than the denominator. This pattern will continue as the integers on the denominator are infinite so they carry on forever.
I worked out the expression for1/2+1/4+1/8+⋯+1/2n as follows
I found an overall denominator which is 2n and I converted the fraction so the denominator was 2n and I added all the numerator and I got 2n -1
This will be( 2n-1)/ 2n
This  expression is correct for all values of n.
Using  Charlie's diagram of 1/2+1/4+1/8+⋯+1/2n=1−1/2n=2n−1/2n
Here I noticed that the series is geometric as the previous value is being multiplied by a constant which is 2 here and so this means that if we choose any number in the series the numbers below it are multiples of it so they can have the same denominator if they are converted
Eg if 4 is n then 24 =16 so the numbers below 16 are 2,4,8 and if we convert Charlie’s fractions we get 8/16, 4/16, 2/16, 1/16 and if we add them up we get 15/16 which is (2n -1)/2n
 
B) Alison has been adding numbers in the sequence 1,2,4,8,… where each number is twice the previous one:
1+2=3
1+2+4=7
1+2+4+8=15
I notice that the answer was 1 less than the next number in the sequence. 
 The pattern will continue as there are an infinite number of numbers.
The expression for1+2+4+⋯+2n  is 2n+1 -1
This is how I worked it out. I noticed that that the sum was one less than the next number in the sequence from that I noticed that as it was a geometric series so it would be 2n x 2 -1 and as 2=21 then 2n x2 =2n+1 so the final answer is 2n+1-1



