Math 233 Calculus 3 Spring 12 Midterm 3b

Name: Sﬂﬂk]m )

e Do any 8 of the following 10 questions.
e You may use a calculator, but no notes.
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(1) (10 points) Use the chain rule to find gﬁ if
flo;1) =t snd s=uy- =349
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(2) (10 points) Find the critical points of f(z,y) = z° + y°> — 3zy and use the
second derivative test to classify them.
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(3) (10 points) Use Lagrange multipliers to find the maximum and minimum
values of 42 — 3y on the circle 22 + y% = 9.
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(5) (10 points) Write down the limits for an integral over the region consisting
of the triangle in the zy-plane with vertices (1,0), (0,1) and (2,1).
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(6) (10 points) Evaluate the following integral by changing the order of integra-

tiomn.
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7) (10 points) Integrate the funct; g =
(7) (10 points) Integrate the function f(z,y) Y

circle of radius 1 and the circle of radius 3, which lies in the first quadrant,
i.e. z > 0,y > 0. (Hint: use polar coordinates.)
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(8) (10 points) Write down limits for an integral over the region inside the cylinder
2® +y* = 1, beneath the surface z = 4 — 22 — 42, and above the ry=plane.
You may use any coordinate system.
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(9) (10 points) Write down limits for a 3-dimensional integral over the region in
the positive octant (i.e. > 0,4 > 0,z > 0), below the plane Ty 22=8.
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(10) (10 points) Find the volume of the region inside the sphere 22+ 9y + 2° = 4,
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which lies above the cone z = 2\/ 2 + y2.




