divF =2+ 1y + 2z, so
[ [ ) divEdV = 027rf08f04(7“0080+rsin0+z)rdzdrd0
= OQW f08 4 (r*cosf +r?sinf + 3r) drdf
= 02”4 (%2 cosf + 22 sinf + 20) df = 1222 (27) = 512n
Let S; be the top of the cylinder, S5 the bottom, and S3 the vertical edge.
On Sy, z=4,n=k,and F =zyi+4yj+4zk, so
[JF-dS = [[,F-ndS=[][g 4de:f fo 4(rcosO)rdrdf
—4[31118]2“[; 3} = 0.
On Sy, 2=0,n= -k, and F = 2yi so ffst-dS:ffSQOdS:().
Sy is given by r(f,z) = 8cosfi+ 8sinfj+ 2k, 0 <0 <2m, 0< 2z <4
Then rg X r, = 8cosfi—+ 8sinfj and
ff dS = [[,F-(rgxr.,)dA= f f04(64008205in9+64zsin2 0) dz df
:fo (512005 fsind + 12 sin” 0) df
= [-22cos® 0+ 124 (0 — %sinQG)KTr = 5127

Thus ffSF~dS:O—|—0+5127T:5127T.



