HOMEWORK SOLUTIONS MULTIVARIABLE CALCULUS
Section 16.9 - 1, 3, 6, 9, 12, 13, 23

1L divF=34+xz+4 2z =34 iz, 50

v f = + z = £ (notice the triple inte 15
S v E QY = [ 2 [ 3+ 3) ey = = 3 (notce the iple inegral s
thres times the volume of the cube plus three times T).

To compute [ F - dS, on

Sun=i,F=3i+yj+2:kand [[, F-dS=[[, 3dS=3
Sp F=3zi4+zj+2ezkn=jand [[, F-dS= [[, zdS=4
Sa F=3zi+zyj+ 2k n=kand [[, F-dS=[f, 2cdS=1,
St F=0, [[, F-dS=0,5: F=32i+2rk,n=—jand [, F-dS=[[, 0d5=0,
Syt F=3zi+ayj,n=—kand [f, F-dS= [[, 0dS=0.Thus [[,F-dS=%

LdivF=0+14+0= l,mfffsdide'V= fffsld'l*' = V(E] =?5"qul3 =E§'Ew. 5 15 a sphere of radius 4 centered at
the origin which can be parametrized by r{o, #) = (4sindcos @, dsinosind, deosa), 0 < o < 7, 0 < & < 27 (similar to
Example 16.6.10). Then

rs % rg = (dcosdeosd, doos asind, —4sing) % {—dsin@sind, 4sindcos 8, 0)
- {lﬁ 5in2¢cm9: 16 Hi.n"}:pﬁinﬂ_. 16 cos mziim_ih}
and Fir{¢,#)) = {4cos ¢ dsin ¢sind_ 4 sin g eos ). Thus
F:irs xra) = tidcos ésin® deos# + 64sin® dsin® 8 + 64 cos dsin® geosd = 128 cos dsin” deos @ 4+ 64 sin” gsin® 9

and
F.dS = Fofro xrg)dd = o 128 cos ¢rsin” groos @ + G4sin® o sin® 0) deo dff
& = o Jo

= ;7 [ sin® peosf + 64 (—2(2 + sin® ) cos o) sin® 6] 277 dg

— [2m 256 . 2 - IE6 [1 1 . qal2® _ 156
= [ Srsin” 0df = = [EE—*mnjﬂ]n ==

b divF = & (xfyz) + %{z‘yﬂ z) + 4L (zy=?) = 2ryz + 2ryz + 2ryr = bayz, so by the Divergence Theorem,

[[,F-dS= [[[ divFdV = [ [* [*6ryzdzdyde =6 [ zdr [Jydy [; zd=

=6[4"]; [3°], [3=7]5 = 6 (30°) (1) (3c") = 3o

9 div F = 2xsiny — rsiny — rsiny =, so by the Divergence Theorem, ([, F.dS =] 0dV =0

12. div F = 42 + 47" s0

[[F-dS = [[[ Az(z® +5*)dV = [7 [} [ (4° cos8) r dz dr df

= :'fullzdr‘-'cmﬂﬂ+$r”cuﬁﬂ]drdﬂ=f:’ {%cw29+§cmﬁ'}ldﬁ'=%w



B Flzys)=aye + 37 + 2 ity 22 + 57 + 2]+ 5/2% 37 + 27k, 50
divF =z 4z +y + %) (20) + (& 4+ 07+ ) 4y 2T 7 ) T2 + (2 T 4 )
+ 2z (2 4?4 27) W2 (22) 4 (2 497 + 272
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A2 4?4 o2
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Then w2 p2x ol
ffF-dS =fffal :ri+yﬂ+:.2d1r’=f f f 44/p% « o" sinddp d@di
& E 0 o Jo

= 7% sinodo [ df [} 49 dp = [— coso]]/? [F2 [p7]} = (1) (27) (1) = 2=

. s 2, .2, 3y g 32
rituitzk a ({1: I )— (r 4y +2)_dr with similar expressions
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3. Since Eg —m‘;aﬂi Bz \ (2 + 2 + 2212 [ + 47 + 220
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div[ X ) 23y ) 3 Y+ ) ) eentat (0,0, 0) where it is undefined,
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