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1. [8 points] An ant is standing on the surface z = x* — 3zy + €™ at the point (1,0).

(a) [4 points] If the ant were to walk East (that is, in the positive z direction), would it
move up or down? Explain your reasoning.
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(b) [4 points] Use differentials to estimate the ant’s change in altitude when the ant travels
from (1,0) to (0.95,0.12).
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2. [12 points| Consider the function:
f(z,y) = zy* — 2z +2

(a) Find and classify each of its critical points as a local minimum, local maximum, or saddle
point.
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(b) Find the abolute maximimum value of this function on the region D = {(z, y)|z? +y% < 1}
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3. [8 points] Evaluate:
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4. [10 points]

(a) Find the volume of the wedge shaped solid that lies above the xzy-plane, below the plane
z = z, and within the solid cylinder 2% + y* < 9.
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(b) Find the area of the flower-like region which is given in polar coordinates (r,f) as
1 <7 <3+ cos(100)

The picture of this region can be admired to the right.
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5. [12 points] A point on the outer rim of a badly thrown frisbee moves on a curve r(t), with
acceleration:
acee levalon: r’(t) =<0, - cos(t), —sin(t) >

We know that r'(0) =< 1,0,1 > and r(0) =< 0,1,0 > .
(a) [3 points] Find r(t).
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b) [3 points| Find the arclength of the curve from { =0 to t = 27 .
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c) [6 points| Find the equation of the osculating plane at { = g
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