[15 ptsJ 1) Use curl to determine whether the vector field F(z, v, z) =zi+e¥sinzj+ e¥coszk is
conservative. If it is, find the potential.
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[10 ptsJ 2) Is there a vector field F' on R3 such that curl F' = yi+ zyj — z°zk? Justify your answer.
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[20 ptsJ 3) Compute the integral [[_z dA where R is bounded by the ellipse 4z° + 25y% = 100. Use
the transformation z = 5u and y = 2v.
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. [20 PtSJ 5) Evaluate [[,+/1+ z?+y? dS, where S is the helicoid with vector equation r(u,v) =
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ucosvi+usinvj+vk, where0<u<land 0 <v <.
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15 pts| 6) Use Green’s theorem to evaluate the integral [.z%y dz — 3y* dy along the positivel
g ¥ Yy g S
oriented circle C: z* + y* = 1.




[20 pts] 4) Find the surface area of the part of the paraboloid z = —z2 — y* + 5 which lies above the
ry-plane.
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