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1. (24 poinis) () Find the equation f the tangent plane to the surface
M3 4 ,yl/a 42103 '='1‘.--

at (0,%0, %0). Show that the sum of the square root of the z—, y—, and z—intercepts
of any tangent plane is 1. ;
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(b) Find the volume of the largest rectangular box in the first octant w1th three faces
in the coordinate planes and one vertex on the surface /3 g1 3 4 g3 =1,
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(c) Assume that $1/3 4 y/3 4 2173 = 1. Find the partial derivatives of z with respect
to z and y. Approximate the value of z when z = 1.01 and y = .97.
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2. (10 points) (a) Let f(z,y,z) be a function of three variables and let

g(r;8) = f(r — 5,7+ 38,5€").-

Find g,s.
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3. (18 points) (a)Find and classify the critical points of f(z,y) = 2° — 3zy +1°. .
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(b) Find the maximum and the minimum of f on the set D = {{(zy) : 220,y >
0,2% +43 < 27} !
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4. (12 points) ) . : )
Let S be a spherical cap formed by cutting the sphere 22 + 9%+ 22 = 2 with a cone .
having vertex angle 7/4 with vertex at the center of the sphere. Find the surface areas

of the cap $ and the cone.
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5. (11 points) Let A be a part of the cone 2% +1/% < 22 inside the sphere :c2 + y2 +z
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