13.7: 4,10, 14, 16, 18

4. The boundary curve ' is the circle 72 + 22 = 9,y = 3 with wector equation v (1) = 3sinti+3j+ 3eosik 0 <t = 27
which gives the positive orientation. Then F(r(1)) = 720sin® { cos# 1 + sin(27sint cos ) + 27 sint cost k and

Fir()) - o' {1) = 2187 sin” f cos® { — 81 sin® { cos{. Thus

[[ycurl F-dS = § F-dr = [Z7F(c(t)) - r'(t)di
= [F7(2187sin” teos™ f — 81sin® f cost)dt = [07 (ElBTiésinZE}z —alsin*r,cusr,) dt

— (287 (¢ — Zsindt) — 81 - Lsin®¢])T = BEL(7) = LBy

10. The curve of intersection 1s an ellipse in the plane z = 5 — x. curl F = i — = k and we take the surface S to be the planar

region enclosed by € with upward orientation, so

foFodr= [fiemlF dS= [[ [-1(-1) -0+ (-x)dA= ST (L — reos @) 1 dr de
r2y?ee

= [Z 2 (r —rcos®) drdf = [77 (3 — 9cosd) df = [30 — 9sing])” =

o

14. The plane interseets the coordinate axes at » = 1,y = = = 2 so the boundary curve (7 consists of the three line segments (')
() =(1—Di+25.0<i<LOera(t) = (2-20j+ AUk 0< L <L Oy rat) = ti+(2 -2k 0<t <1
Then

35 Fodr= ) [(1-0i+205] - (=i +2)dt+ [, [(2- 20 5] - (—23+ 2k)db + [ (1) - (i — 2k)

= (5t —1ydt+ [H(4t - )de+ [Jtdt =2 -2+ 1 =0
Now curl F = x21 — gz j, so by Equation 13.6.10 with = = gz, y) = 2 — 2z — 3 we have
Jfs cull F-dS = [f,, [—o(2 — 20 — y)(—2) + (2 — 2= — y)(-1)]dA
=[5 e — da? %y 4 ) dyde
= [ [4(2 - 27) — 427(2 — 27) — (2 — 22)" + &(2 — 22)"] dr

= fo (s 1227 + 8z — L) dr = [2" 42" 42 — dx]) =0

16. The components of F are polynomials, which have continuous partial derivatives throughout B, and both the curve (' and the
surface 5 meet the requirements of Stokes” Theorem. If there is a vector field G where F = curl G, then Stokes’ Theorem
says [[LF -dS = ([ curl G - dS depends only on the values of G on (7, and hence is independent of the choice of S By
Theorem 13511 diveuld G = 0, sodivF = 0 < (3o — 3:%) + (0% + 30 + (307) =0«

(Ba+1)x® + 30 + (3c—3)2" =0 & a= -2 b=0c=1



18. [(y+sinz)dr + (z* +cosy)dy + ' dz = [ F -dr, where F(z,p,z) = (y + sinz) i+ (2" 4 cosy)j+ 2"k =
curl F = —2z1 — 3% j — k. Since sin 2t = 2sint cos {, (' lies on the surface z = 2ry. Let S be the part of this surface that
is bounded by €. Then the projection of S onto the Ty-plane is the umt disk 1 (2 + y* < 1), (7 15 traversed clockwise
(when viewed from above) so 5 1s oriented downward. Using Equation 13.6.10 with g{x, ) = 2oy, P = —2(2zy) = —day,
) = —3z*, H = 1, wehave

J.F-dr=— [ curlF -dS = — [[, [~(—4zy)(2y) — (—32?)(2x) — 1] dA
= — [f,(8zy* + 62" — 1)dA = — [ [1(8r" cos@sin® 0 + 6r” cos® 0 — 1) r drdf

- —f;r [% cosflsin® 0 + £ cos’ 0 — ) rdrdf = — % sin” # + %(ainﬂ — & sin® 0) — %ﬁ::w =7



