‘On the surface, f(x,y, 2) = g(\/:r:'-2 +y? + z‘*) = g(2) = —5. So since the area of a sphere is 4mr2,
[l s F(z,y, 2)dS = ffsg(2)d3= 5 ff¢ d§ = ~5[4n(2)?] = ~80r.

.5. r{u,v) = uvi+ (u+v)j+ (u~v)k u* + 0% < Land |r, % ro| = VA + 202 + 202
{see Exercise 12.6.7). Then

ffsyxdS=f[ o g, (0¥ —0") VETE T 20T dA = [77 [} 12 (cos® 9 — 5in? 0) VI + O r dr d8
= [/ (cos ~ sin® 6) a8 [Jy rVITER dr] =0

since the first integral is 0.

4, Here S consists of three surfaces: S, the lateral surface of the cyliider, 82, the front formed by the plane
& +y = 2; and the back, S, in the plane y = 0, On Si: using cylindrical coordinates,
r{8,y) = sinfi+yj+cosfk,0<0<2m,0< ¥<2-sinb, |re xry| = 1and

Ifs, wydS = 77 f37=° (sin6) ydy df = 2" [25in 6 — 2sin?0 + L sin® 6] df = ~2a.
OnSpix(z,2) =2i+ (2~ 2)j+ ekand [re x 12] = [~i — j[ = v/3, where o2 + 22 < 1and
ff32 zydS=[f ., . <172~ 2)V2dA = fuhfol V2 (27 sin 0 - r? sin? ) rdrdo
= \/Efozw [% sinf — %sinzﬂ} df = —--%gn‘

On 83ty =0so [f g zydS = 0. Hence [ zydS = —2m - Ly = ~5(8+ v2)m.

19, F(2,9,2) = ayi+pzj+ zzk, 2 = g(z,9) = 4 — 2* — y%, and D is the square [0, 1] x [0, 1], so by Equation 10
JJsF-dS = [[p—ay(-2z) - y2(-2y) + 2z]dA
= f; _fol [2z%y + 2% (4 — 2 — %) + 2(4 — 2% — i*)] dy de

=L+ 43—+ ¥)dz =11

—_—

25. Let 5y be the paraboloid y = 22 + 22,0 < y < 1 and S the disk 22 + 22 £ 1,y =1. Since S is a closed

surface, we use the outward orientation. On Sy: F (r (z, z)) = (* +2%)j~zkandr; x r, = 22i —j+2:k

(sim:e the j-component must be negative on S1). Then

e Fra8=ffa,nc, [~ (2 +2%) -2 dA=— 2 fa (r® +2r”co$’9)rdfd9

== [3" 1 (1 +2c0?0)db =~ (§ + §) =

énszzF(r(m,z))=j—zkmdr,xru=j. mcnffst-dSmffx2+:251(1)dA=rr. Hence
ﬂsp.ds:-.qr+vr=0.

f JERAPE
L Sisgiven by r{e,y) = zi+ yJ+ Vo + o2k, [re X1y = (/1 + T = +/2 50

m"-"ffs (10_ Vx2+y2)ds“—“fflszz+y:£z6 (10""* J$2+'y )\/Ed.—'l
= [ [} VB0 = 7y rdr df = 272 [5r% = §r°] = 108 v/2n




