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(a) Give the equation of the plane tangent to the surface z = 4—z%—y*

at the point (1,1,2).
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at is the direction of most rapid increase of the function
(b) What is the direction of id | f the functi
f(z,y) = 4 — 22 — y? at the point (3,2)?
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(c) In what direction(s) is the directional derivative of
f(z,y) =4 —z* — 3* at the point (3,2) equal to zero?
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2. Use the method of Lagrange multipliers to find the closest point(s) on

(8]
the surface %yz = 1 to the origin.
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(8] 3. (a) Find and classify the critical points of

flz,y) =3z -3y +° -2y + 2%
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(6] (b) The area of an ellipse is given by A = wab, where a and b are the

lengths of the semiaxes and the equation of the ellipse is
Zjﬂ;: L

Consider an cylinder of height h = 3, above an ellipse in the x-

y plane with a = 2 and b = 4. How fast iz the volume V of
dh da

the cylinder increasing or decreasing if 5= 1, - = 2, and
db 1
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(8] 4. (a) Use double integration to find the vnlu.uw under the surface z =

(2] V= {’(?f** ) A - / /zfly)a’xa;%
pa_f}{ r"’*{'”“ Q;
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. Find the integral expression in polar coordinates for the volume of

intersection of the cardiod cylinder r = 1 + cos# and the sphere

72 = 4 — 2 — 3. Do not carry out the integration. o .
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