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1) (40 poinis) For each of the following raultiple-choice questions, cimcle the letter of the comect
answer. If more than one letter 1s circled m the same pobler, sou will recerve no credit for that

problern.

Quesiion & (3 points) Using the method of Lagrange Ivnltipliers to find the point closest to the
orizin 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=A1+4dx
dp=A+dp dp =4 dp=A+dp dp=A+dp
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

e) If none of the above 13 correct, cirele (e) and wiite your answer heie:

Cuestion B (8 points)

a3
_[‘J‘_Eseci{f}dxd_}l =
0ylw

a) tan(27)
b) tani@)

) tan(l)

d) 0

e) Ifnone of the dhove 15 correct, cirle (&) and wiite your answer here:

Quesion C (8 poinis)
Let B be the region in the first quadrant of the x wplane that lies outside the circle x* +3* =1 and
ingide the circlex®* +p* =9 Then H&+y}fn{y -

iy

e} If nome of the above 1s correct, clicle (e} and wate sour answer here:
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Question D (16 poinds) Consider the region Din space that isbounded from belowbythe xp-

plane, from above by the paraboloid 2 = #* + p*and laterallyboyr the cdinder 2* +p* =4 Thena

tple integral m cdindncal coordinates, representing the volure of Dis:

Partl ALccording to the order of intesration dadrds
2x3 4

o || [2rde

00yt

a2t

b | [ F‘dz.:fﬂ:fﬂ
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e) If nore of the abowve 15 correct, circle () and write your answer hee:
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2y (13 poinis) Let B be the region in the first quadrant bounde d byrthe curves
p=Dand(x-20*+y* =4 with0= x= 2,

a) (¥ pomnis) Draw the region B in the xwplane,

by (10 poinis) Set upa double mtegral in polar coordinates using the order of integraton
drd equalh:n”f[x,y}l:iﬂ, where fix, pi=x+p%.
&
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3) (18 poinis) Let D represent the region in the first octant bounded by the coordinate planes
and the planes 3x4+ 2z =fand y+z2=46. Zetup inple miegrals in rec tangular coorinates
representing the wolune of D according 1o each of the following orders:

a) (8 poinis ) dy dxdz

b)) (10 poinisy dzdvdx

i



4} (32 points) Let Dihe the solid region in space bounded frombelow bythe plane z=3
and fromahove bythe sphere 2% +p% +(z -2 = 4.
a) (4 poinig) Drawr the region D

b)) (5 poinis) Fewrite each of the above equations nang spherical coordinates.

¢) (10 points) ) 5et up tiple integrals in spherical coordinate s for the wolume of D using the
order of integration dodfds .

Sié
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