HOMEWORK SOLUTIONS MULTIVARIABLE CALCULUS
Section 15.9 - 1, 4, 5, 10, 13, 17, 19, 27, 35, 39
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i = Tﬂ [since y < 0]. Thus spherical coordinates are (4, T#%)
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E. Since ¢» = 7, the surface is the top half of the right circular cone with vertex at the origin and axis the positive z-axis.

Wia)z’ =2r+y" +2"=0 & ('4+y"+:)=-2e=0 & p'=2(psindcosd) =0or p= Zsindcos?,

Blz+2y+3:=1 < psindeostd + 2psindsing + Jpeosd=Lorp = 1/ (sindeos & + 2sin dsind + 3 cosd).

13. p < 1 represents the solid sphere of radius 1 centered at the origin.

37" < ¢ < w restricts the solid to that portion on or below the cone ¢ = %




1. : The region of integration is given in spherical coordinates by
E={{p0.¢)|0=p=<3,0<8<mf2,0<¢=x/6}. This represents the solid
region in the first octant bounded above by the sphere p = 3 and below by the cone
i = = /6.
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19. The solid E is most conveniently described if we use cylindrical coordinates:

E={(r0.z)|0<8< 3 0<r<30<:<2} Then

Tl flz,y.2)dV = r"r}fufﬂ flreosf, raind, z) rds drdf.

27. ‘The solid region is given by £ = {(p.8,¢) |0 € p < a0 <8 <27, £ < & < £} and its volume is
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35. In spherical coordinates = = /a? 4 y* becomes cos ¢ = sin ¢ or ¢ = X Then

l—":f:r r"rd'fu o sinpdpdodd = j;“dﬁ‘f"“muadﬁ:f pldp =2x (—-"zg+ )[ )= ﬂ'{E ‘L"'J-}

May = |, - I"ufﬂ g sindreos dedpdidf = 2x [—— Lm-i-Za] o (%) = Z and by symmetry My: = Me: = 0.
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39. The region E of integration is the region above the cone = = /=7 + y and below the sphere =* + y* 4 =¥ = 2 in the first
octant. Because E is in the first octant we have 0 < 8 < . The cone has equation ¢ = £ (as in Example 4), 50 0 < o6 <0 I,
and 0 < p £ /2. So the integral becomes
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= [feoo—cosd]y 31 (VE) = [F-F - (3-1)] 2B = 2F=s



