Math 220 Group Worksheet 6

To bedonein teamswithout books or notes.
Names:

1. (2.5minutes) Fill inthe blanksto completethe statement of the second-derivativetest. Suppose
f : R> = R has continuous second partial derivatives on an open disk containing the point
(X, y) = (a, b) wheref'(x,y) = Vf(x,y) = (0,0). Let

fXX (av b) ny(aa b)

D = det

) = fxx(@, b) fyy(a, b) — [ fxy(a, b)]2.

(@ If D > 0and fy(a, b) < 0then (a, b)

(b) If D > 0and fy(a, b) > Othen (a, b)

(c) If D < Othen (a, b)

2. (7.5 minutes, 1993 Exam 2) Find and classify the critical points of the function g with formula
g(X,y) = 2x% — xy> 4+ y? + 2.



3. (10 minutes, 1992 Exam 2) Consider the function | : R® — R with formulal(x,y, z) =
1

1
. . = for (x,y, z) # (0,0, 0).
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(@ Find —, —, and —.

X Yy 0z

32 92 2l
(b) Find —

, —, and —.
ax2’ 9y? 022

92 34 94
¢) Show that | satisfiesthe 3-dimensiona Laplace equation; — + — + — =0
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