Solutions to Assignment #11

:12 Let S; be the lateral surface, Sz the top disk. and 53 the bottom disk.
OnSs:r(f.z) =3cosfi+3sinfj+2k 0<6<2r.0<2< 2 g xrs =3,
Jfs @+ 42 +2%)dS = [§7 [5(9+2)3dzdf = 2m(54 ~ 8) = 124r.
On Sz r(f.r) =rcosfi+rsinj+2k. 0<r<3.0<6<2rm'rgxr-| =7
ffqz(al +y? +2%)dS = J:rfs{r2 ~4jrdrdf =2n(8 +18) = B3,
On Ss: r(f.7) = rcosBi-i—rsinGj 0<r<3.0<8<2n |rgxrri=T.
[[s @ +y* +2%)dS = [ [7(r* ~ 0)rdrdf =27 (5) = Fr.

Hence [[. (2% +y* + 22)dS = 124n + 1837 — &7 = 2417

8. p(z,y,2) = 1500, F = pV = (1500)(—yi + zj + 2zk). S is given by
r(¢,0) = 5singcosfi+ 5singsinfj+ 5cospk,0< ¢ <m 0<80 < 2m, and

re Xrg =25 sin® pcosf i+ 25sin? ¢sindj + 25sin ¢ cos ¢ k. Thus the rate of outward flow is

JJs F-dS=1500 fagwfoﬁ (—125sin® ¢ sinf cos 8 + 125sin® ¢ sin 6 cos § + 250 sin @ cos® ¢) do df

= (30007)(250)(—1 cos® ¢)]; = 500,000~
3)
6. The boundary curve C is the unit circle in the yz-plane. By Equation 3,
erSl curl F-dS = §, F -dr = J[s,curl F - dS where S is the original hemisphere and S is the disk
Y +22<Lz=0 culF = (z —2%)i— (y +e*¥sinz)j+ (2xz — ze®¥ cos z) k, and for S, we choose n = i

so that C' has the same orientation for both surfaces. Then curl F - n = z — z° on S», where z = 0. Thus

ffsgcur]F-dS::- If (z-2*)dA= J[ 0da=o.

y2+:22<1 y2+z2<1

Alternatively, we can evaluate §,. F - dr: C with positive orientation is given by r (t) = (0, cos¢,sint),
0<t<2rm and

[fgcurl F-dS=§_F-dr

= fo% <eo(c°s ) cos(sint), (0)? (sint) , (0)(cos t}) (0, —sint, cost) dt

2n
=/, 0dt=0



