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1) (36 points) For each of the following multiple-choice questions, cimcle the letter of the comect
angwer. If more than one letter 1s circled m the same pobler, sou will recerve no credit for that

problern.

Question & (8§ points) Using the method of Lagrange Ivaltipliers to find the point closest to the
origin on the curve of intersection of the plane x+p +z2=1 and the cone 2* =2x* +2p*, can
e ld the system of equations:

a) 2x=A+dix h) 2y =dix ) 2r=A+4d d) Zr=1+4dx
dp=A+dp dp =4 dp=A+dp dp =i+
Jz=3 =g dr=4-2i¢ dr=4-2i&
r+y+z-1=0 r+p+z-1=10 r+p+z=10 r+y+z-1=0
2t +dpt-2t =1 2+t -2t =0 2x'+2pt =10 2t +dpt-2t =1

Question B (7 poinis)

a3
_[‘J‘_Eseci{f}dxd_}l =
0ylw

a) tan(27)
b} tani@)
) tan(l)
dy 0

Cuestion C (7 poinds)

Let & be the region in the first quadrant of the xwplane that les outside the circle »* +p* =1 and
inside the circle x* + 3* =9 . Then Iﬂx+y}fx.:1} =
&

a)
hy =

) —

17



Question D (14 points) Consider the integral [[p*fx— pdpdx, where Ris the tiangular region
&

i the xp-plane bounded berthe lines p =0, p =%, and x+2p =9 Let Ghe the region i the -
plane which 15 the rnage of B under the transformation »=24+5v and p = 2. Then

Pari ] _[_[_}ls.,ll'x—}l:iydx =
&

a) HE?usﬁ:iu:iv
) H—z?uﬂmiudu
by HEujal'?:iu:iv

d) H—iﬁq"ﬂiu:iv

Part 2 The region & in the av-plane 15 bounded by the hines:
al u=0u=wvut+dv="0

Bl u=0u=wpv=3

o) u=0v=0u+3w=3

d) w=0v=0n+2v=0

27



2) (17 poinis) Consider the region D in space that 15 bounded from be low by the xp-plane, from
ahove by the paraboloid 2 =2 - x* — p*and laterally b the erdinder »* +p° =1

a) (3 poimis) Draw the region D1,

b} (6 poinis) Set up fiple integral for the wolume of D in cylindrical coordinates according to
the order of integration dadrd & .

c) (8 points) Set up tiple integral for the volwre of D i oylindrical coordimates according to
the order of inte gration drdzd & .

£



(3 poinis) Draw the region B in the xwplane.

tes i ng the order of integration

THE DEBATE CLUE



4) (16 poinis) Let D represent the region in the first octant bounded b the coordinate planes and
the planes 3x+z2=6and p+z =6 . Setup rple integrals in rectangular coordinates repie sz nting
the volure of Daccording to each of the followine orders:

a) (b poinis ) dydrdz

b (10 poinis) dzdvdx

507



5) (30 points) Let D be the sobd region in space above the plane 2 =2 and under the sphere
Papt4st=1a.
a) (3 poinis) Drawr the region D

b) (B poinis) Set up biple integrals in sphenical coorditates for the volurme of D using the
order of integration dod@ds.

) (12 points) ) 5et up tiple integrals in spherical coordinate s for the volume of D using the
order of integration o g ods .

i



T

THE DEBATE CLUE
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