Q-5) Evaluate the integral
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where S is the level surface given by 22 + 22 —4+y* =0, y > 0,

5
F = (1‘ z 4+ In(y® + 1), cosh(z? + y?) — In(2? + 1), g —;r:z),

and n is the unit normal of S pointing out.

Solution: Let D = {(z,2) € R* | 2° + 2® < 4 } and let C = D. Then using Stokes’
theorem twice, we find that
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where n; is the unit normal of D pointing towards y-direction to be compatible with the
orientation on €' which in turn is induced by n. Thus ny = jand V x F - ny = 2% + 2°.

This gives
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