
1. [4 points] Draw and label three level curves for the surface z = x2 + y.
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2. [10 points] Write the equation for the plane tangent to the surface

xy + 2yz = xz2

at the point (2, 3, 4).
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3. [14 points] Let f(x, y) = 3x2 � y2 � 24x.

Find the absolute minimum and maximum values of f on the disc of radius 5 centered at

the origin.
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4. [12 points] Find and classify all critical points of the function

f(x, y) = x3 � x2 + xy + y2.
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5. [8 points] Let S be the solid in the first octant below the surface z = 2
p

x2 + y2+x�x2�y2.

Write, but do not evaluate, an integral for the volume of S .

6. [6 points per part] Compute these integrals.
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