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To make the bar balance, the sum of the torques on one side must be equal with the sum of the torques on the other side. Considering each unit mass m and each unit of distance d, I observe that the case from the problem is indeed balanced:

4m * 2d = 2m * d + 3m * 2d

A possibility described in the problem would be the 
3 weight situated at a distance d and the 2 weight at 5d/2. 
Another possibility is with the 3 weight at d/2 and the 2 weight at 15d/4.
Let a*d be the distance at which the 2 weight is situated, and b*d the distance corresponding to b respectively.

I obtain the following:


2a + 3b = 8


a>b

b = (8 – 2a)/3 and then a > (8-2a)/3 

Or a>5/8. As b is also positive, a < 4. So, the solutions are:
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