Ma 227 Homework Assignment 11
Fall 2009 Due 12/3/09

Section 13.6
958 # 19, 21, 23, 27

Evaluate ”S — F.dS forthe given vector field F and the oriented surface S.

19.F = xyT+ sz+ 2xk

S is the part of the parboloid z = 4 — x? — y2 that lies above
0 <x<1,0 <y <1andhas upward direction

S:TU,Vv) =TXXYy) = (XY,4—x2-y?)

r'v = (1,0,-2x)

Ty = (0,1,-2y)
T7 Kk

PuxPy=|1 0 —2x | =(2x2y,1)
01 -2

[J.=FedS=[] F-@x7)dA

F . (Tx xTy) = (XY,YZ,2X) « (2%,2y,1) = Xz + 2x?y + 2y?z
j; jl(xz + 2x2y + 2y27)dxdy

Jo Jo (4 = x2 —y?) +2x%y + 2y2(4 - x2 - y?))dxdy = {55
21. I?(x,y,z) = xzeyT—xzeVTHR

180
Sis the_)part_)of the plane x+y +z = 1 in the first octant in the downward direction.
J[[=F-dS F=(xyl-x-y)

O

0

Ty = (1,0,-1)
T"yz(O,l,—l)
R
Txfy=110 -1 |=(@111)
01 -1

F.(foxTy) = (xze¥, —xze¥,2) - (1,1,1) = z

= = 11X
J[F-dS=[] zdA =] [ "(1-x-ydydx= &
(negative sign to indicate downward direction)

23. E(x,y,z) = xT—zT+ y_K
S is the part of the sphere x? +y? + z2 = 4 in the first octant, with orientation toward the
origin.



JIF-dS = =[] [XE)@-x2=y?) 7 (=20 - (-0) 34— X = y?) 7 (=2y) +y |dA

:—Jj ( s ‘/4 X2—y Tz),z"'y)dA:_HDXZ(“_(XZ"‘VZ))_%dA

- _Jo% j;(r0039)2(4 - rz)_%rdl’dQ = —ff I’COSQdQIS r34 - rZ)‘%dr [Let
U=4-r*=r>=4-u&—- +du = rdr]

= [ 5(% + Lcos20)d0 [, —L (4 - u)(u) Fdu = [0+ Lsin20]F (-1)[8/T - 2ut ]

27.F(x,y,2) = X% +y2 ] + 22k
S is the boundary of the solid half cylinder0<z < J1-y2 0<x<2

Here S consists of four surfaces: Si,the top surface (a portion of the circular cylinder
(y? +z2 = 1) ,S,,the bottom surface (a portion of the xy — plane); Ss,the front half disk in
the planex = 2 ,and S4,the back half disk in the plane x = 0

OnS; the surfaceisz = /1 —y? for 0 < x < 2,-1 <y < 1 with upward direction:

5> o 201 3
Hle.dS=Ioj_|: —x2(0) -y ( J_>+22:|dydx—j I |:( le—7 +1—y2>:|dydx
1 3 13 k= [Phax = £
j[,/l y2+11-y)7 +y- 1y Lz_ldx jogdx :

On S, the surface is z = 0 with downward orientation:

= = 2 ¢l 21
J1, 768 - (11", e (', cyox - 0
On Sz the surface isx = 2for—-1 <y < 1,0 <z < ,/1-y?, oriented in the positive

x-direction. Regarding y and z as parameters, we have:
ry xr; =iand

J FedS- P xedady = [ [T adady - anGss) - 2n

On Sz the surface isx = 0for-1 <y < 1,0 <z < ,/1-y?, oriented in the negative
x-direction. Regarding y and z as parameters, we have:
—(ry xr;) = iand

JJ, Fed8 = 1 I xeday = [F 15 odacy = 0



.dS = S +0+2r+0=27+%



