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Please draw a | box | around your answers. No calculators, cell-phones, notes, ete. allowed.

1.(2x 8=]6pits) This problem has two (unrelated) parts.
(A) Find the critical points of f(r,y) = * + y* + z%y — 2y — 12.
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(B) For what values of a does f(x,y) = 22* + 3y* + ary have a maximum or minimum at (0, 0)?

[s it a max or min?
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2.(246+6+6=20pts) Suppose that the height function of a certain mountain is given by
flx,y) = ° + 22 — ¢* + 100.

(A) Sketch several level curves of f(x,y)
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(B) Find the gradient of f at the point (—1.2) and place the resulting vector on the graph in
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(C) Find the rate of change of the height function at the instant when one starts to move from the

point (—1,2) towards the origin. Is the height function increasing or decreasing at that instant?
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(D) Are there any points where all directional derivatives are 07 What else can you say about
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3.(16pts) Find the maximum and minimum values of the function f(zx,y. z) = 2* — y* subject to

the constraint =* + 2y° + 327 = 1. gg_ wghL e
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4.(§=6=24{pts) Compute the following double integrals.
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(C) J] y* dA  where R is the region enclosed by x — % = 1 and r —y=3.
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5.(4= 6=24{pts) Transform the following integrals as indicated
(A) Reverse the order of integration.
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(B) Change to polar coordinates.
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(Problem 5 continues here... )
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(C) Substitute u = =, v = xy.
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