1. (13 pts) A particle is moving in such a way that it’s acceleration is given by a(t) = (4,sin(t), et).
The initial velocity is v(0) = (-6, 2, 0).

(a) (5 pts) Find the curvature, &, at time ¢ = 0.
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(b) (8 pts) Assume the particle starts at r(0) = (0,2, 3) (so it starts on the yz-plane). The particle
will pass through the yz-plane again at some later time. Find the (z,y, 2) coordinates at
which the particle passes through the yz-plane again. (Hint: First find r(t)).
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2. (a) (7 pts) Seggp and evaluate a double integral to find the volume of the solid below the surface
z — 3z%y # 1 = 0, above the surface z = 1 and between the planes z = 0, y=2, and y = 2z.
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(b) (7 pts) Evaluate 4
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. (10 pts) A lamina occupies the region R in the first quadrant that is above the line y = z and

between the circles z° 4+ y* = 1 and 2? 4+ y? = 4 (as shown below). The density is proportional to
the distance from the origin.

Find the y-coordinate of the center of mass, 7. (Give your final answer as a decimal to 4 digits).
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4. (13 pts)You are designing a cage to hold your pet rabbits. The cage is a rectangular box with a
bottom, four sides, and one divider in the middle (you are keeping the males and females apart).
There is no top. A picture of such a cage is below.

If you want the total combined volume to be 12 cubic feet, then what dimensions will minimize
the total material used?

Give your final dimensions as decimals to four digits. As part of your answer, use the second
derivative test to verify that your critical point is a local minimum.
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