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from the figure we can say 

OA = √3, PA = 1

Therefore angle POA = 30 => angle POC = 60 => angle COQ = 30 (since angle POQ = 90) and angle QOB = 60

Radius of the circle = distance between OP = 2 units

=> OQ = 2

Cos 60 = OB / OQ => OB = 1

Therefore S = 1
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