[10+10 points] 1
1. Let f(z,y) = 2cos(z +y) — 3+ e~ (@ Hv?) |

a. Evaluate the limit lim Ty
(z9)—(00) f(z,y)
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b. (0,0) is a critical point of f. [You do not need to verify this.] Determine whether f has a local maximum,
a local minimum, a saddle point, or something else at (0, 0).
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[8+4+4+4 points] 2
8
2. Let f(z,y,2) =2 — zy’z + = and Py(1,-1,2).

a. Compute Vf(5).
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b. Is there a unit vector u such that the rate of change of f at P in the direction of u is 07 If Yes,
find one; if No, explain why it does not exist.
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c. Is there a unit vector u such that the rate of change of f at Py in the direction of u is 57 If Yes,
find one; if No, explain why it does not exist.
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d. Is there a unit vector u such that the rate of change of f at P, in the direction of u is —7? If
YEs, find one; if No, explain why it does not exist.
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[20 points] 3

3. Find the absolute maximum and minimum values of the function f(z, y) = 2zy — x — 2% on the

square D = {(z,y): 0 <z <3and 0 <y < 3}.
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[10+10 points] 4
4. Evaluate the following integrals.

a. // z? cos(rzy) dA where D = {(z,y):0<y<zand0<z <1}
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[7+183 points] 5
5.Let E={(z,y,2):2°+y*+2°<2z and 2 < 1}.

a. Fill in the boxes so that the following equality holds for all continuous functions f where (r,0,z2)
are the cylindrical coordinates.

pr(t | |

[/E f(@9,2) dV:/ / / f(rcosf,rsind, z) = dz dr do

0 © I~V[-r®

b. Fill in the boxes so that the following equality holds for all continuous functions f where (p,9,0)
are the spherical coordinates.
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