Ma 227 Homework 12 Solutions Fall 2009
Due 12/10/2009 (Not to be turned in)

Page 964 3, 5, 9, Stokes” Theorem

Section 13.7 .

3. F(x,y,2) = X267 + y2eX%] + z2e"K, S is the hemisphere x2 +y2 + z2 = 0,z > 0 oriented
upwards.

The boundary curve C is the circle x?> + y? = 4,z = 0 oriented in the counterclockwise
direction. Thus using polar coordinates we have

r(t) = 2costi + ZsintT
r'(t) = —2sinti + 2costT
Also
I?(x,y, Z) = X267 + yZeXZT+ 229K
o)
E(?(t)) =2 Cost)ze(zsint)(O)‘i’+ (ZSint)ze(zcost)(O)]’+ Oze(Zcost)(zsint)E

now by Stoke’s theorem:

“ curlF - dS = jc F.df= jz F(r(t) - r'(tdt

S

2n
= _[ (-8 cos?tsint + 8sin’tcost)dt = 0
0

5. C is the square in the plane z = —-1. By (3)
”curlﬁdg = fl? .dr = ”curlﬁd§
S1 C S>
where S; is the original cube without the bottom and S is the bottom face of the cube.
curl F = (X22)1 + (xy — 2xyz)j + (y — xz)E
For S, we choose i = K so that C has the same orientation for both surfaces. Then
CUMF -R=y—x2=x+y
since z = —1. Thus

” curlF - dS = jll ~[Z(x +y)dxdy = 0

Sz
SO



I curl F-dS = 0

curlF = (xe® — y)T— (ye¥ — y)T— (2z - z)_K
Take the surface S to be the disk x? + y2 < 16,z = 5. Since C is oriented clockwise (from
above), we orient S upward. Thenn = kand curlF -n = 2z—-zon Swere z = 5. Thus

§ﬁ.d?= jjscurlﬁ-nd§= ”[Zz—z]dS
P D

”(10 ~5)ds
D

= 5(Area)s = 5(r - 4%) = 80r

Page 971 3,5,7,9, 13
Section 13.8
3 Verlfy the dlvergence theorm is true for the vector field F on the region E.

= xy| +Yyzj + zxK. E is the solid cylinder x? +y2 < 1,0 <z < 1.

dlvF =X+y+zZ
so using cylindrical coordinates,

divFdV = o 1(rcos(9+rsin9+z)rdzdrd0=lﬂ(usingSNB)
J11. i L1, ?

Let S; be the top of the cylinder, S, be the bottom, and S3 be the vertical edge

S = E 7=1F= yﬂ+ yT+ xk Then
H d§ = ” di = IZ j (rcos)rdrdd = 0

-

Sp T = Kz O;F = xyi Then [ [ F-dS=[[ 0ds=0

Sz : We use cyllndrlcal coordlnates to parametrlze thls surface so that
10,2) = cosfi + smej + 7k

and0 <0 < 2r,0<z <1 Also F(e Z) = cosOsinéi +zsm91 + 7k

ToxT, = coshi + smGJ
Then

”53 F.dS = ”D F. (o xT,)dA = Izﬂ j;(coszesine +12sin%0)dzdd = L
Therefore

FdS=0+0+21rn=1r
S 2 2



5. divF = olox(e*siny) + o/oy(e* cosy) + 0/6z(yz?) = e*siny — e*siny + 2yz = 2yz

by the Divergence theorem,

J[ Feds=[]] divrav - j;j:jzzyzdzdydx: 2

7.F(x,y,2) = 3xy%i + xelj + 23K.S is the surface of the soild bounded by the cylinder
y? +7%2 = 1and the planesx = -1 and x = 2

divF = 3y? + 0+ 3z% = 3y? + 322

so using cylindrical coordinates whege y = rcosf,z = rsinf and x = x

”S F.dS= HJE(Sy2 +322)dV = joﬂ j; j_1(3r200520 +3r2sin29)rdxdrdd = 37

9. F(x,y,2) = Xysinzi + cos(xz)j + ycoszk. S is the ellipsoid X+ Z—z +4 =1
divE = Xsinz + 0 —ysinz so by Divergence Therom
J[F-ds=][] 0dv=0

13. F(x,y,2) = 4x3zi + 4y3ze] + 3z°K. S is the spherewith radius R and center the origin.
divF = 12x°z + 12y?z + 1223 so using spherical coordinates

[I,F-dS=[[] 1220 +y?>+22)dV = [ [" [* 12(pcos$)(p?)p?singdpdgd =
12j§” d9j§sin¢cos¢d¢j: pdp = 12(2n)[+ sin2¢]g[%p6]§ =0



