[8+8+3+3+3 points] 1
1. Consider the function f(z,y,z) = zy?e**, where A is a constant, and the point PFy(2,-1,0).

a. Compute Vf(F).
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c. Find a unit vector u such that D, f(Py) = 0 for all values of the constant A.
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d. Is there an A such that the maximum rate of change of f at P is 57 If Yes, find one; if No,
explain why not.
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e. Is there an A such that the maximum rate of change of f at P, is 4? If Yes, find one; if No,
explain why not.
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[14+6 points] 2

2. Suppose that the graph of a differentiable function z — f(z,y) contains the parametric curves

Cr: m=(+1)i+@2t+1)j+ 25— 1)k, (0o <t<o0),

and
Cy: r2:(2—t)i+(3—4t+t2)j+(1—t2)k, (~oo<t<oo).

a. Find an equation for the tangent plane to the graph of z = f(z,y) at the point (z, v, z) = (2,3,1).
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b. Compute %f((i/t, 27/t%)
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(20 points] 3
3. Find and classify the critical points of f(z,y) =2zy®> — 322 — 2 +z.
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A>0and fzz <0 = local maximum

A>0and fzz >0 =— local minimum
where A =

A <0 = saddle point



[10+10 points] 4
4a. Evaluate double integral I; = //

2’y cos(my®/2) dA where Dy = {(z9): —y<z<yandy < 1}.
D,

4b. Express the double integral I, = // f(z,y) dA in terms of iterated integrals in polar coordinates
Do
where Dy = {(z,y) : £+ y*> < 2 and y + /32 > 0}.
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[6+6+8 points] 5
5. Let E={(z9,2):2°+y°<3,0<z<y,and 0<2< 3}. '

a. Fill in the boxes so that the following equality holds for all continuous functions f where (z,, z)
are the rectangular coordinates.
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b. Fill in the boxes so that the following equality holds for all continuous functions J where (1,0, 2)
are the cylindrical coordinates.
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c. Fill in the boxes so that the following equality holds for all continuous functions f where (p, ¢, 0)
are the spherical coordinates.
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