April 12, 2020

31. Verify that Stokes’ Theorem is true for the vector field
F(x,y,z) = x*i + y*j + z° Kk, where S is the part of the
paraboloid z = 1 — x* — y? that lies above the xy-plane and
S has upward orientation.

wl F = 0. JJs(curlF) - dS = 0. We parametrize C: r(t) = costi+sintj, 0 < ¢ < 97 anc
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33. Use Stokes’ Theorem to evaluate |.F - dr, where
F(x,y,z) = xyi + yzj + zxKk, and C is the triangle with
vertices (1,0,0), (0, 1,0), and (0,0, 1), oriented counter-
clockwise as viewed from above.
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35. Verify that the Divergence Theorem is true for the vector
field F(x,y,z) = xi + yj + z Kk, where E is the unit ball

x2+y*+ 22 <1,

f g AivFdV = [If 3dV = 3(volume of sphere) = 47. Then

z2 +y2+22<1

(r(gb, 0)) - (re x ro) = sin® ¢ cos® 0 + sin® ¢ sin? 6 + sin ¢ cos® ¢ = sin ¢ and

fs F.dS = foz"foﬂ sin ¢ d¢ df = (2m)(2) = 4.
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37. Let
F(x,y,z) = Bx*yz — 3y)i+ (x’z —3x)j + (x’y + 22)k

Evaluate |.F - dr, where C is the curve with initial point
(0,0, 2) and terminal point (0, 3, 0) shown in the figure.
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