Problem 1. Using Green’s theorem evaluate the integral

/ v dx + 3zy dy, (1)
C
C=A{(z,y) |2 +y* =1,y >0} (2)

Solution Let C be a positively oriented, piecewise smooth, simple closed curve in a plane,
and let D be the region bounded by C. Let P(z,y),Q(z,y) be functions defined on an open
region containing D and having continuous partial derivatives there, then

P(z,y)dr+ Q(z,y) dy = 0@ _or dx dy
/C //D ox Oy

Let’s evaluate (). P(z,y) = v?, Q(x,y) = 3zy.

/yzdx+3xydy://(3y—2y)dxdy://ydxdy
c D D

Let’s switch to polar coordinate system

T =TCcosy
y=rsingp
D ={(rcosp,rsinp) |r <1,¢€[0,7]}

Then our integral will turn into (the square of r appears because of Jacobian J = r)
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