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SCIENTIFIC CALCULATORS ONLY

1. [10+5 points] Let f(z,y,z) = z*ye®. (a) Find the direction and magnitude of the
maximum rate of change of f at the point (2,1,0). (b) What is the rate of change of
f in the direction of v = (0,3, 1) at the point (2,1,0).
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2. [10 points] Let f(z,y) = 22* + 2zy + y* + 2z — 3. Find and classify the critical points
as relative maximums, minimums or saddle points.
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3. [15 points] Maximize the function f(z,y) = /6 — 2? —y? subject to the constraint
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4. [15 points] Find an equation for the tangent plane to the surface zyz + 2%y — 2 = 1 at
(1,1,1).
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5. [15 points] Find the volume under the surface z = xy -+ 5 and above the disk in the

xy-plane of radius 2 centered at the origin.
T
j Ecos6 reve oy ) cdrde
l ] S— '

\/afj v AN 7{0

V//f/‘ O 7

? " A
z Zﬁ",!’/ rdrs wag % 'C

17

[

i

(1

]\h\n/c 20m- (. (Vi[)z?-ma o e Hes K
m/é S 5T o « e (/\tc[) L’{‘ l‘
6. (10 points] A function u(z,y) is a solution to Laplace’s equation if w,, + uy, = 0. Let

u(z,y) = e"siny.

Is this function a solution to Laplace’s equation? Show your work
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7. [20 points] A disk of uniform density with mass 10 kg and radius 1 meter is to spin at
5 revolutions per second about its center. How much energy will this require, ignoring
friction? Recall: K.E. = %Iwg. So you need to find [, the inertia about the center.
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