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Problem 4. Consider z as a function of z and y given implicitly by the relation - e |
zz® ~ :cy2 —yz+ 2% =1.
(a) Compute % and g—; at 1=y = z=1. (5 points)
(b) Suppose that z and y are themselves functions of » and v given by z = ufv and y = wuwv.
Compute 2 5= and gj at u = v =z = 1. (10 points}
(c) Set up a system of equations whose solutions 1nc1ude the trxplo (z,v, z) satisfying the given
constraint, and also the additional constraint 22 + 9% ++ 22 = 3, maximizing f(z,v,2) = Tyz.
Do not attempt to solve the system. (10 points)
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Problem 5. Let f(z,y) = y® — 2y +z° — 2z + 2, defined on the region K defined by the conditions
—l<zr<land 0y <1

} (a) Tind all critical points of f within E. (10 points)
(b) Classify the critical points you found in (a) using the Second Derivative Test. (5 points)
(c) Find the absolute maximum and minimum of f on the region R. (10 points)

(o) p(x)ts) = Lj”'"xt,j +7‘2"27<‘f‘2.

f.= ——(at—}—Z)(—-Q- =0
O e s

\ 4%.+(a§j"'-2’50 |
by Y= 270 R o
(24 +1M 2y -3)=0 N -
J 4 ,

_ x*ﬁ or X"-*

Y-~ or 475

(W T ;)\j

L‘d\ - ‘G)o( QXV& 2 ’-l
,P(%hdi\/ ,‘: }; - /l ’5 - }
T nor o locad win, " saddle powt|
Pon= & '(:\5;" B
Poael o= _ & |
AT, pes Ve 2 6127 >0 qud £u2270

Ly ' ,
¥ S o (%, %)% E}g) 's 0 Minawi |
(&) Cheek Yorders :

fl-,008 O-0+ 1424275
i, 0= 0-0+1—a+2= |

L1, 0= ""1;4'I+Z+;1’*"7 — | (=L I)W

$e, 0= J=|+=2+722 |

(5% B - BB Bl m L s Ly
- 8 24 45 _ 72z 6‘4,/% 4 2 o

= == *f-——-—-* -+ L N W2

g o & o7 27 2,72, ) dbs. v




05/12/2003 MON 09:08 FAX 6434330 MOFFITT LIBRARY

Problem 6. Consider a sphere of radius 1 centered at the origin. Remove from the sphere its
intersection with an infinite cylinder of radius o whose axis is the z-axis. Let V be the remaining

portion of the sphere.
(a) Set up a double integral in rectangular coordinates that computes the volume of V. (10

points)
(b) Set up a double integral in polar coordinates that computes the volume of V. (10 points)

(c) Compute the volume of V, as a function of a. (10 points)
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