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The vectors that end near Py are longer than the vectors that start near Py, so the net flow is inward near P; and
div F{ P,) is negative. The vectors that end near I are shorter than the vectors that start near P, so the net flow is

- outward near Py and div F(P,) is positive.

{a) The vectors that end near P are shorter than the vectors that start near P;, so the net tlow is outward and 4 isa
source. The vectors that end near P; are longer than the vectors that start near F», so the net flow is inward and

Py -is a sink.

() F(z,y) = (z,4*) = divF =V F =1+ 2y They-valueat Py is positive, sodivF = 1 + 2y is
positive, thus Py is a source. At Pp, y < —1, so divF = 1 + 2y is negative, and P is a sink. -

=;.divF~—:-8z,so

[[f g divFdV = [27 [} [ 8z dzdr df = 2 [ (4r = 4r°) dr = §m.
OnSl:Fﬂa:i+yj+3k,n=kandffgiF»dS:f_fsl3dSz3vr.
"8y F = (m"+a:y2)i+(y3+ym2)j+3(m2+y2)2k,
__(rxxry)=2mi+2yj—kand
ffng'dS'szm2+y251(”x'i_y‘i_?“’gyz)d‘q

= 2= rl & = X
- fyrdrdd=—%

Hence [f F-dS=3n—3 = n.

: — T Fi) .
1L divP = £ (e“siny) + 3y (e cosy) + BQZ (y2*) = e*siny — " siny + 2yz = 2yz, so by the Divergence
Theorem,

) 1 p1 g2 1 1 1
F.dS = = —
f./s f//gddeV /u /; /(; 2yzdzdyd;r:-2/; dxfu ydy./o‘ zdz

=20els (397], (3%, =2
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ForSywehaven = ~k,so F-n=F . (-k) = 2?2 ~¢* = -—y2 (since z = 0 on §y). So if D is the unit disk,
weget [[o FdS = [f  F-ndS= [f (-4*)dA=~ [ [} r?sin® 0rdrds = ~1r. Now
since 87 is closed, we can use the Divergence Theorem. Since

I N 2
divF = =~ (z%2) + yo (gy + tan z) + 5 (:cﬁz +4°) = 2% + 4% + 22, we use spherical coordinates to get

[fs,F-dS= ffchthdV o g «r/z NEREI d¢ 40 = 2r. Finally
JIsF-dS=[[g,FdS - [[, F dS=En—(~in) = B

_—

2 ?Eifst‘dS=§fffEddeV= ':ifff53dV=V(E)
B. [fseulF-dS = [ff, div(curlF)dV = 0 by Theorem 13.5.11.
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