Problem 1)(12 pts) Find the absolute maximum and minimum values of

) =a"+y* —day +1

on the closed region D = {(z,y) |0 <2 <3, 0 <y <2}
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Problem 2a.){7 pts) At what point on the paraboloid y = 2* + 2 + 2 is the tangent
plane parallel to the plane 4z +y + 62 =127
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2b.)(7 pts) Find f(1,0) if f(z, 1) = a{z? 4 y?) 3/ 2esm(=")
Hint: You may prefer to use the definition of the partial derivative.
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Problem 3a.}(6 pts) Consider the region R whose area is given by the integral ek S
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Which of the points with cartesian coordinates (——

belong to R?
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the solid & whose volume is given by the integral
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3b.){6 pte) Consider
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Which of the points with cartesian coordinates (l, 1,2}, (%,
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Problem 4) {10 pts) Find the volume of the region between the paraboloids z = ©* + y?
and z = 36 — 3z% — 332 .
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Problem 5) (10 points) For each of the following vector fields, determine whether or not

it is conservative, and find a function f such that F = Vf if IV is conservative.
a.) F(z,y,2) = (ye™*,e7%,22)
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Problem 6a.) (8 pts) Find the area of the surface z = zy that lies within the cylinder
22yt =1
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6b.) (8 pts) Evaluate the following integral.
/ wy? de + 22y dy |
c
where C is the positively oriented triangle with vertices (0,0),(2,2) and (2,4) .
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Problem 7a.) (4 pts) Verify that curlF = {—z, -y, 22) for F(z,y,2) = (—yz,zz,2°).
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7h.) (12 pts) Let C be the positively oriented curve which consists of two smooth pieces:

the helix r(t) = (cost,sint, t} ,0 <t < 2x followed by the line segment from (1,0, 27) to
(1,0,0). Provided that G{z,y,2) = (~z,-y,22) and S is an oriented piccewise-smooth
surface bounded by C, find [, G+dS .
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Problem 8) Let F(z,y, 2) = (x2?,ya?, zy?), and S be the sphere 22 + 3% + 2% = 4 with

its positive orientation.

8a.) (10 pts) Find [, F+dS .
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8b.) (5 pts) Find [[ curl¥+dS .
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