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; (10%) how using the shortest method that the ellipsoid 322 4 2y® + 22 = 9 and the sphere 22 + y2 -
— 8z — 6y — 8z + ‘?4 = 0 are tangent to each other at the point (1,1, 2)
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2. (8%) If you are standing on the surface z = 2* 4 cos (2?y) at the point (1,0, 2) and you want your rate
of change to be 4, which direction should you move in?
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3. (14%) Let w(z,y) = 32% — zy and let P(1,2).

(a) Approximate the value of w at Q(1.01,1.98)
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(b) Find dw and use it to approximate the change in moving from P(1,2) to @(1.01,1.98).
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4. (8%) Find the points on the surface 22 — 2y? — 422 = 1 at which the tangent plane is parallel to the

plane 4z — 2y + 4z =5( %)
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5. (15%) Let f(z,y) = 22 — 4zy + y® + 4y.Find the extreme points of f on the triangular region with

vertices (—1,—1),(7,1) and (7,7). ) y ‘ A
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Prove that a closed rectangular box of dimensions z, y, and z of fixed volume V' and a minimal
surface area is a cube.

on st e,jo\ /\e,c,\‘&g(c; S__ 25(\.3.\ 23* *ng Mu.o/l, /\,\ﬁ/
V- ”L"A g =C ng‘md\ ( comdSion AN \é/\l

o win laprose. T o HiGR GE
.;1’2\3*23\ :’+(27:;233J2’,((2\L42~{)') K’ q
W= gyengl S gE

= D ] ' _ 244217 hy 2% *’23.1'7 2\3}&’123% -
Vo= %2%23: g i w % g %~

'2';\(-7—1“»’) %73 y ) 24 29 sk :
X Y3 s e WO OPFFr 1 B 25t g = 234793

7. (12%) A rectangle with sides parallel to the axes is inscribed in the region bounded by the axes and 3~ *
the line z + 2y = 2. Find the maximum and minimum area of such a rectangle. 2 L
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9. (12%) Find the volume of the tetrahedron bounded by the four planes, 2 = 0,y = 0,z = 0 and
z+y+z=1
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