13.8: 8, 14, 18; 13 Review: 32, 34

8. divF = 3c% — 2%y — 2%y =0, 50 JLE-dS= [[[ 04V =0
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14. ”:? F -dS = -r”h A+ + 1) dV = fn i nﬂ .JFJ, 3(p? sin® ¢ + 1) 5° sin g dp de b
= E:'rj;;'u % sin’ s + Tﬁin;.i:] ey = ?ﬁ:%i [— cos g+ ﬁam” q.h} — ?c;ﬁdﬁ]:’m = %‘F
18. As in the hint to Exercise 17, we create a closed surface Sz = S0 81, where S is the part of the paraboloid 2% + y* + z = 2
that lies above the plane = = 1, and 51 is the disk =* + y* = 1 on the plane z = 1 oriented downward, and we then apply the
Divergence Theorem. Since the disk 51 1s oriented downward, its unit normal vector isn = —kand F - (k) = —z = —1

onS1. 8o [f, F-dS= [[[ F-ndS= [[ (~1)dS = —A(S1) = —7. Let I/ be the region bounded by Sa. Then

]'_L” F.dsS = JI_”; div Fdl = _J'_||_||J, 1dV = _I: .JF;TJI-I#_T-E rzdf) dr = Jrnlj;_' (r— ?"H} dft dr = (271}
flux of F across S is l[’||"cb F-d5 = ”:“ F.dS — ”;I F-dS=3%—-(-7n)= i

= -
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13 Review: 32, 34
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32. [[LF -dS = [[[.3(=" +y” +2°)dV = [[7 [, [ (3r" + 327 ) rdzdrdf) = 2m [ (6r" + 8r)dr = 117
34. Here we must use Equation 13.8.6 since F 15 not defined at the origin, Let 5, be the sphere of radius 1 with center at the origin
and outer unit normal n;. Let S5 be the surface of the ellipsoid with outer unit normal 1z and let £ be the solid region
between S and Ss. Then the outward flux of F' through the ellipsoid is given by
T FongdS = — [[L F-(—n)dS+ [[f.divFdV. ButF =r/ Ir|?, so
divF = V- (e[ r) = o[ (V- -r)+r- (V|r|™") = |r| 77 (3) +r- (-3[r[7")(r|r|"*) = 0. (Here we have used
T
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F-nads = || d5 + _0dV = (surface area of the unit sphere) = 47{1)° = 4.
L, Ik, ITk (surf; f the unit sphere) = 4m(1)®

Exercises 13.5.28(a) and 13.5.29a) ) And F - ny = = |r|_2 = L on S1. Thus



