MA-227/6D: CaLcurus 111
TEST#2, MARCH 7, 2011

Time available: 110 min.
Your name (print):

Your signature:

Please always explain your answer, at least by including your calcula-
tions. You should work on this sheet. A right answer without calculation
brings you no credit!

1. Describe the level curves of the function f(z,y) = —z? + 5y
10 points

2. Find the limit, if exists, or show that the limit does not exist.

, 222 + 3(tany)?
lim .
(z,y)—=(0,0) a2+ y?

10 points
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3. Find the limit, if exists, or show that the limit does not exist.
. a3 — 5y?
lim 5 9
(z,y)—(0,0) =+ Y

10 points

4. Find fr.. and fys, for f(r,s,t) = In(r?s49).
10 points
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5. Use differentials to estimate the amount of thin in a closed thin can with diameter

10 cm and height 16 cm if the thin is 0.02 cm thick.
10 points

6. Use implicit differentiation to find dz/0x and 0z/0y if

22 4 y% + 2% = cos(z +y + 2).

10 points
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7. Let z = 22 — 2293, 2 = wv + w?, y = u + e*. Find 9z/0u, 0z/0v, and dz/0w
when u=2,v=—-1, w=0.
10 points

8. Find the maximum rate of change of the function f(z,y,z2) = sin(z — 4y + 32)
at (1,1,1) and the direction in which it occurs.
10 points



9. Find the volume of the largest rectangular box in the first octant with three
faces in the coordinate planes and one vertex in the plane 3z + 4y + 5z = 1.
10 points

10. The plane = 4+ y 4+ z = 1 intersects the paraboloid z = 422 + 42 in an ellipse
E. Find the points on E that are nearest to and farthest from the origin.
10 points



