1. (11 pts) The two parts below are not related. Give answers in simplified exact form.

(a) Consider the position vector function r(t) = {5¢,¢e!,e ). Find all values of ¢ at which the
tangential component of acceleration is zero.
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(b) Find the tangent plane for z = f(z,y) = z°sin (7; ) +1In(y) +4 at (z,y) = (1,1).
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2. (14 pts) The two parts below are not related.

(a) Find the volume under the plane 8z + 2y — z = 0 and above the region enclosed by y = =,
y =2z, and y = 2.
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(b) Evaluate / / 3dA, where D is the region shown which is 1n81de the circle 22 + 3? = 4z,

D
outside z? + y* = 4 and in the first quadrant. (Hint: Convert to find polar functions first).
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3. (13 pts) The two parts below are not related.

(a} Draw the region of integration and reverse the order of mtegratlon for f f (z,y) dy dz.
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(Do NOT evaluate, just rewrite in the appasite arder dz diy)

(b) Find the absolute (global) max and min of f(z,y) = 4z% — 2y + 9 over the triangular region
with corners at (0,0), (0,4) and (2,4). For full credit, you MUST clearly f'md the crltlcal
point{s) and show appropriate work for every boundary,
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4. (12 pts) Find the z, y, z dimensions of the rectangular box with maximum volume in the first
octant with all vertices (corners) in the coordinate planes except one vertex {corner) that is on
the plane 4z + 3y + z = 12. (One example of such a rectangular box is shown)

At the end, .clearly use the 2nd derivative test to verify your point gives a local max.
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