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Choose a number in the 3 times table:
Example 1:
11, 12, 13 
132  112 = 169  121 = 48. 
Pattern: 48 is 4  12

Example 2:
20, 21, 22
222   202 = 484  400 = 84
Pattern: 84 is 4  21

Choose a number in the 5 times tables:
Example 1:
9, 10, 11
112  92 = 121  81 = 40
Pattern: 40 is 4 10

Example 2:
24, 25, 26
262  242 = 676 576 = 100
Pattern =100 is 425 

The pattern is that your answer will always be 4  your initial number.

I can prove this because:
In the 3 times table: x = the number you times by 3.
e.g. If x = 1, chosen number is 3, 
If x=2, chosen number is 6 
The numbers in the sequence are
(3x -1), 3x, (3x +1)
(3x + 1) (3x + 1) – ((3x-1) (3x-1))
9x2 + 6x + 1 – (9x2 – 6x +1)
=12x
So if the number you have chosen is 12, x=4
And the difference in squares is 4 x 12 =  48
x = 4       48  
x = 7       84
x = 2       24

in the 5 times table: x = the number you times by 5
eg if x = 2, chosen number is 10
(5x – 1), 5x, (5x +1)
(5x +1) (5x +1) – ((5x-1) (5x-1))
25x2 +10x +1 – (25x2 - 10x + 1)
=20x
So if the number you have chosen is 20, x = 4
And the difference in squares is 80
x = 6        120
x = 5        100
x = 9        180



Is there a similar relationship for other times tables?
Yes, it works for any times table because:
Y = any times table.
X = the number you times by y
(yx-1), yx, (yx+1)
(yx+1) (yx+1) - ((yx-1) (yx-1))
=y2x2 + 2yx+1 – (y2x2 – 2yx + 1)
=4yx 

Extension:
Going 2 above and 2 below
(x-2), x, (x+2)
(x+2) (x+2) – ((x-2) (x-2))
=x2 +2x+2x+4-(x2-2x-2x+4)
=8x 



