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1. (10%) Find V f(z,y, 2) for the function given by f(z,y,z) = 22 +y> — 4z
and find the direction of maximum increasing of f at the point (2, —1,1).

2. (10%) Find the minimum value of f(x,y,2) = 22% + y* + 322 subject to
the constraint 2z — 3y — 4z = 49.

3. (10%) Use polar coordinates to find the volume of the solid region bounded

above by the hemisphere z = /16 — 22 — y? and below by the circular
region R in the xy-plane given by 22 + y? < 4.

4. (10%) Find the surface area of the portion of the plane z = 2 — z — y that
lies above the circle 22 + y? < 1 in the first quadrant.

5. (156%) Find the absolute extrema of the function f(x,y) = sinzy on the
closed region given by 0 < ax <mand 0 <y < 1.

6. (15%) Evaluate
VT/2 pA/T/2 3
/ / / siny? dz dy dz.
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7. (15%) Find the volume of the solid region @ bounded below by the upper
nappe of the cone 22 = 22 4+ y? and above by the sphere 22 +y? 4+ 22 = 9.

8. (15%) Let R be the region bounded by the lines z — 2y = 0, © — 2y = —4,
x+y=4and z+y = 1. Evaluate the double integral

//3xy dA.
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