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1. (Vector geometry in R3) Complete both of the following.
(a) [75%)] Find the volume of the cylinder (a parallelepiped) formed from the planar
parallelogram with vertices (0, 0), (1,1), (2,0), (3,1) by dragging the parallelogram
distance 2 in the direction of the vector 3i — 2j + 5k.
(b) [25%)] Find the parametric equation of the line through (1,0, —1) and parallel to
the line of intersection of the two planes z +y — 2 = 1, 2z+y+z=2.
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" Use this page to start your solution. Attach extra pages as needed, then staple.
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2. (Coordinate systems) Complete both of the following.
(a) [50%)] Change the cylindrical coordinate equation r2cosf—sinfcosf+rt=1+z2
to standard zyz-coordinates.
(b) [50%)] Find the three semi-axis lengths of the ellipsoid with equation z? + 4y® +
22 — 6z +8y—82=0.
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3. (Level sets) Complete both of the following.
(a) [50%)] Sketch the level curves of z = z? —y? for 2 =—1,2,4.

(b) [50%)] Find a normal to the level curve 22 — 2y = 4 at the point (2,0).
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4. (Derivatives) Complete both of the following.
(a) [50%) Find f(1, 1) for f(z,y) = (2% + 3y*)*(3z + 2y)2.
(b) [50%)] Find the directional derivative of f(z,y) = (z+2y+ 12X atz=y=0
in the direction of the vector i— 2j.
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5. (Chain rule) Complete both of the following.

(a) [50%)] Consider zsiny + ye — 10. Find a formula for dy/dz.
(c) [50%] Let w = u/v, u = 22 + oy, v = 2%y° + 2°. Find the partials w; and w,.
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