Fractions Questions

The first thing I look at is at the differences between numbers appearing in the sequence. Since these are fractions with 1 as the numerator, the easiest thing to look at is the differences in the denominators. For the first sequence, the difference in the denominators, 2-1=1, 3-2=1, 4-3=1, etc., is 1 and the pattern is obvious. For the second sequence, found by taking the differences between the elements of the first sequence, the difference in the denominators is: 
6-2=4, 12-6=6, 20-12=8, 30-20=10 
and the pattern 4,6,8,10,... is easily seen and can be continued to produce the next numbers in the sequence 
1/2, 1/6, 1/12, 1/20, 1/30, 1/42, 1/56,... 
by adding in the denominator, without using the more difficult method of subtracting the elements from the first sequence. 

The next sequence, 
1/3, 1/12, ... 
is too short to draw conclusions. I might guess that, since the difference between the denominators is 12-3=9, the next denominator might be 12+(9+4) or something like that, but I will have to make the sequence bigger by at least one or two elements to see the pattern. Getting more in the sequence by subtracting the elements in the second sequence gives more numbers: 
1/3, 1/12, 1/30, 1/60, 1/105, 1/168,... 
and the differences between the denominators is 
12-3=9, 30-12=18, 60-30=30, 105-60=45, 168-105=63 
and the pattern 9,18,30,45,63,... needs to be looked at. The differences between these numbers is 
18-9=9, 30-18=12, 45-30=15, 63-45=18 
and this pattern 9,12,15,18 is of numbers differing by 3 -- so the next ones are 21, 24, 27, ... and these can be used to complete the sequence the next level up by adding, 
9,18,30,45,63,63+21=84,84+24=108,108+27=135,... 
and this sequence can be used to calculate the denominators we started with 
1/3, 1/12, 1/30, 1/60, 1/105, 1/168, 1/(168+84)=1/252, 1/(252+108)=1/360, ... 

This is getting harder, and I suspect that if we calculate the next sequence by subtracting the elements of this one, the same method will require four levels of subtraction, and so on. 

