Circle PDF
By Michael Slack
Before I submit my answers, I need to first state that I know nothing about Probability Density Functions. But I do think I can have a crack at a few bits of this problem.
First, the question concerning which curves possibly represent our f(x). To start with, it can’t be either of the curves that feature in any other quadrant other than the first, since our PDF is only defined for values of x>0, and since you can’t a negative probability. 
Secondly, we can also eliminate the red circle, since for certain values of x it gives us two different values of f(x), meaning two different probabilities for the same event. Aside from this being nonsensical, it is also no longer a function, since a function is either a many-to-one or one-to-one mapping.
Third, our curve cannot be the furthest right one, since it has no value for f(x) for some values between x and 0. This goes against the definition of our PDF, and so it cannot be it.
That leaves us with the unfinished green arc, and the low blue arc. Both of these meet the criteria I have already mentioned, but the green curve, being unfinished, could be discarded. However, since the question didn’t specify that the arc should be terminated by the x axis, we can probably keep it. 
I see no problem with the blue curve
Now the question regarding the maximum value of x. Since all probabilities must sum to 1, I imagine that the area under a PDF must do so too. If our circle was to be given a radius of 1, and since the arc must have an area of 1, we get the expression

Where x is the length of the non-curved side of the segment, θ is the angle of the sector to which the arc belongs, and h is the height of the isosceles triangle made by two radii, x and the angle θ. (This would be clearer with a diagram, but I can’t draw such a thing on a computer very well!)
By splitting the triangle in half and using Pythagoras’ theorem, the value of h can be found in terms of x

This gives the expression

Rearranging to 




To find the maximum value of x, we need to differentiate this equation with respect to h. I may have got it wrong, but I ended up with:
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