13.6: 20, 24, 34, 38; One More Problem

20 ry, = cosvitsinv]ry = —wsinvituecosvjt+k = rypxr,=snvi—cosvj+ ukand
Fir(w,v)) = wsinwi 4 neosej+ vfk Then
TLF-dS = [T [Husin® v — weos® v+ o) dude = |7 [N —woos 20 + we”) dodo
= fv [—% cas 2o+ %1-'"1] dp = g,
M Flryzl=czitzjt+yk
Using spherical coordinates, 5 is given by = — 5sindcos#, y — Ssingsind, z — Scash, 0 < 0 < m,
0< g <7 Firis,0)) = (5singdeos)(Gecsd)i+ (Ssingeosdd) j+ (5sindsind) k and
r;, ¥ ry = 25sin? dcosfli + 26 sin® Hsind § + 25 cos dsin g k. 50
F(r{,8)) - (rs x ra) = 625s8in” ¢ cos greos” @ + 125sin” g cos @ sinf + 125sin® gcos ¢sin @
Then
JI,F-d8 = ([ [F(r(¢ @)} (r, = rs)|dA
=[5 Jo (625 sin® ¢ cos dreos® B + 195 sin? doos fsiv 0 + 1255in” ooz guindl) dif de
=125 f7 :5 sin® peos ¢ (%Eﬂ + 1 5in26) + sn® o {% sin® 0) +sin® gees ¢ (—cos ﬂ}l] E : dip
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M Sisgivenby rlz.y) =asi+wi+ o2+ 4%k re x| = ‘vflll+ﬁ—ﬁm

m=ff,(10-VaTTy?)ds= JI (10— aZF7)VEda
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= 37 [ V2(10 — 1) rdrdi = 2r V2 [5r® — §7°]} = 10827

38. A parametric representation for the hemisphere S is (¢, ) = 3singdeos i+ Ssingsint j 4+ Jeos b b, O < b < /2,
D<@ <27 Thenr, = 3cospcos#i+ Jeosgsinll j — 3singk, ry = —3singsint i + 3sin ¢geosd j, and the outward

orientation is given by r,, x ry = 9sin® ¢eosfi 4 Dsin® ¢sin 6§ + 9sin ¢ cos o k. The rate of flow through 5 is

[l pv - dS —pf;“fg f;r (3singsin i + 3sindgeos ) - {Qsin*qbc-.)sﬂi+95in2¢'=sinﬂj + Bsing cos ¢ k) dff dep
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=T fur /2 f;r (:vzin"i dsin @ cos f + sin® ¢isin @ cos ﬂ'} dfl dip = 5dp [ sin® g dih f;" sin # cos f df)

= 5dp[—L (24 sin® ¢) cos ] 7* [4sin® 027 = D kgfs



