Difference of Two Squares
After trying a few examples, I figured that the difference between the squares of the succeeding and preceding multiples of any multiple of 3, say 3n, would yield a number which when divided by 12 will give me 3n. To prove this, I assumed the multiple of 3 that I chose from the 3 times table was 3n. 
The next multiple would then be 3(n+1) = 3n+3. 
The multiple before 3n would be 3(n-1) = 3n-3.
So the expression would be (3n+3) ^2 – (3n-3) ^2.
I then expanded it using the identities(a+b) ^2 = a^2 +2ab+ b^2 and (a-b) ^2 = a^2 -2ab+b^2
The difference of the two squares was found to be (9n^2 +18n+9)-(9n^2-18n+9).
On simplification, this gives 36n.
Since 36n/3n=12, we can conclude that the difference between the squares of  succeeding and preceding multiples of any multiple 3n, would yield a number that when divided by 12 will give us 3n.
Question#2
Following a similar approach to the next part of the problem, I figured that the difference between the succeeding and preceding multiples of any multiple of 5, say 5n, would result in a number that would give me 5n when divided by 20.
If the multiple chosen was termed 5n then the succeeding and preceding multiples would respectively be, 5n+5 and 5n-5 respectively.
So 5n should be equal to [(5n+5) ^2 – (5n-5)^2] /20 
Then I used the identities (a+b) ^2 = a^2 +2ab+ b^2 and (a-b) ^2 = a^2 -2ab+b^2 to expand the above equation which in turn gave me 5n.
Since the LHS was equal to the RHS, I was able to prove that this would hold true for any multiple of 5.
Question#3
I noticed that this pattern can be observed in all times table.  To prove this, I replaced the 5 and 3 in the above examples with a variable m and did the following:
{[m(n+1)^2] – [m(n-1)^2]} /4 =mn
=> [(mn)^2+2n(m^2)+m^2-(mn)^2+2n(m^2)-m^2]/4=mn
=> 4mn/mn=mn 
=>  mn=mn
Since LHS=RHS, we can conclude that the same would hold true for any set of multiples.
Extension
For this part I had to make slight moderations to my previous equation, instead of adding/subtracting m, I had to subtract 2m instead.  Substituting 2m gave me the following:
 (mn+2m)^2 – (mn-2m)^2
= (mn)^2 +(4nm^2)+(4m^2)-(mn)^2 +(4nm^2)-(4m^2)
=8nm^2
Therefore, to get back to mn, I must divide the difference of the two squares by 8m.





