Q1]...[10 points] Is the function
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Q2]...[30 points] Let f(x,vy, 2) = z% + 2y + 322.

(a) In what direction is f increasing most rapidly at the point (1,1, 1), and what is this rate of increase?
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(b) Find the equation of the tangent plane to the surface f(z,y,z) = 6 at the point (1,1,1)
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(c) What is the rate of change of f at (1,1,1) in the direction from (1,1,1) to (—1,0,2)
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Q3]...[20 points] If f(u,v,w) is differentiable, and u =z —y, v =y — 2z, w = z — z, then show that

fz+fy+fz = 0.

Show all the steps of your work clearly.
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Q4]. .. [25 points] State the second derivative test for the function f(z,y) at the critical point (a, b).
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The function f(z,y) = 22° — 62y + 3y? has two critical points. Find these critical points, and then use
the second derivative test to classify them.
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Q5]. .. [15 points] Suppose that the function f(z,y) is differentiable at all points of the plane. Suppose
that Dyuf(0,0) = 3v/2 where u points in the direction from (0,0) to (1,1), and that D, f(0,0) = —3+/5
where v points in the direction from (0, 0) to (2, —1).
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What is the rate of change (with respect to time) of f at (0,0) as measured by an observer who moves
through (0,0) with velocity (2,1)?
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