Let the no. of 3kg weights be a, and the no. of 8kg weights be b.

So,

(3a+8b) / (a+b) = 6

Hence,

3a+8b = 6a+6b

Hence,

3a+2b = 6a

Hence,

2b = 3a

Hence,

b/3 = a/2

The question requires two numbers to be whole, since we cannot have a fraction of a weight, 

So,

b = 3 

a = 2

Now let us take the mean to be n kg.

3a+8b = na+ nb

Hence,

 (8-n)b = (n-3)a

Hence,

b/(n-3) = a/(8-n)

Therefore, if the weights are 3kg and 8kg, 

b = n-3
a = 8-n

Adding together these equations, we get,

a+b = n-3+8-n

Which simplifies to,

a+b = 5
	n (average)
	b 
(8kg weights)
	a
(6kg weights)

	4
	1
	4

	5
	2
	3

	6
	3
	2

	7
	4
	1



This shows n (the average) has to be between 4 and 7, because the question asks for a combination, which requires at least 1 of each.

But what if the weights are not 3 and 8kg? If we substitute the lighter weight with xkg, and the heavier with ykg, we come up with these equations.

b = n-x

a = y-n

a + b = y-x  (the number of weights is equal to the difference between the two weights)
This is the pattern, because a+b remains constant in each situation: every time b increases a decreases.
