Mathematics 21a Fall 2006
In class problems. Dec. 7

1. Evaluate §, F. dr, where ?(m, y) = (arctan z + zy* — Ty, /y? + 6 + 2%y — 2z) and C
is the circle of radius 3 in the xy-plane oriented counterclockwise.

2. Calculate § ydxz—xdy, where C' is the boundary of the square R with vertices (—1, —1),
c
(—=1,1), (1,1), (1,—1), oriented clockwise.
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1. Using Green’s theorem in the disk D of radius 3 gives Q, — Py = (2zy — 2) — (22y — 7) = 5,

and hence
fﬁ).dfz// 5dA = 457.
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2. Parametrize the top edge C; by (x,1), =1 < x < 1. Then

1
/ydmxdy:/ ldx = 2.
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Similarly, every other edge contributes 2 to the total integral as well. So

?{yd:c—xdy:/ydx—xdy—i-/ydx—xdy+/ydx—xdy+/yd:z:—acdy:&
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Alternatively, one can use Green’s theorem with F(x,y) = (y,—x) in the square R. The
clockwise orientation gives the negative sign:

]{ydx_xdy:_//R(_l_ndA:s.
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