1. (10 points) A rectangular box without a lid has volume 4m?. Find the minimum possible
surface area. No points will be awarded for guessing.
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2. (10 points) Find the volume of the region bounded above by the spherical surface 2 + 3% +
22 = 2 and below by the paraboloid surface z = 22 + 2.
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3. Find the area of the loops, which are given by
a) (3 points) r =1 and 0 < 0 < 2,
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4. (10 points) Find the volume of the tetrahedron whose faces are given by the planes z = 0,
z2=0,y=2, 2+ y+ 2z =2. Express your answer as a simple fraction.
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5. Each of the three problems below is about the center of mass of the solid hemisphere 0 <
22+ y?+22<1andz>0.

a) (4 points) Assume the density is p(z,y, z) = r, where r is the distance from the origin.
Find the z-coordinate of the center of mass. Express your answer as a simple fraction.
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b) (Hint, 0 points). If the density is p(z,y, z) = 1, the z-coordinate of the center of mass

s z = %, which you may assume. Your answer to part (a) must be greater than 3/8.
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¢) (6 points) Suppose the density is p(x,y, z) = 2r+3. Find the z-coordinate of the center
of mass. It can be helpful to use your answer to (a) and the information in (b).

"= me pury.p)dV = me 2| gt +34dV

2. mi\' + 3] 1dv

—

masg ™ o Mass ™ V)
=22 432 =0
T=— meaeuﬂ.aav = o= me (2 g +3)dv

I

X (lme %W*Ai+ 3meuv )

M M W) MmZ ™ Cbo)

7
w |
=1
&)
Pl
%1 L
+
I
w|5
oo |
—
1)

Note You con dicectly (ompule the Tteqrals ™ o).




6. The two problems below are about surface areas.

a) (3 points) Find the surface area of z = 2% + y* above the region D: 0 < 2% +y? < 1.
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b) (7 points) The area of the ellipsoidal surface
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7. (10 points) Find the points on the ellipse % + ¥ = 2 that are closest to and furthest from
T the straight line 2x + y = 36 in the x-y plane.
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