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1. (10 points) Compute the following, in any way you like. (Hint: Draw a —
picture!) |
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2. (10 points) A space station is designed as a sphere of radius 2km with a

cylinder of radius 1km removed from the center of it. The heat density
in the air in the space station is given by
1
72 +y? + 2%

where z, y, and z are measured in km, with (0, 0,0) located at the center
of the sphere. Compute the total amount of heat in the air inside the

space station.
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3. (10 points) Let W be the region in the first octant above z = z? 4+ y* and
below z = 2¢/z% + y2. Compute
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4. (10 points) Let D be the region in the first quadrant bounded by the

circles 22 + y*> = 4 and 22 + y?> = 12, and the hyperbolae 2% — % = 2 and
y?> — 12 = 4. Use the change of variables
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to compute the integral
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