Math 217 Assignment 10
Due Friday December 4

H Problems to turn in:

. Evaluate
(a) the surface integral

ff

where S is the surface z = g(w% —i—y%), 0<z<1,0<y<l.

3
(b) the surface integral

// xzdS,
S

where S is the boundary of the region enclosed by the cylinder
y? + 2> = 9 and the planes x = 0 and = +y = 5.

. Find the flux of F(x,y, 2) = xi+yj+ 2%k across the surface S which
is the part of the cone z = /22 + y? beneath the plane z = 1 with
downward orientation.

. Evaluate

/(y—i—sinx) dzx + (2* + cosy) dy + 2° dz
c

where C'is the curve r(t) = (sint, cost,sin2t), 0 < ¢t < 2.
. Suppose that S is an oriented smooth surface bounded by a simple
closed curve C' with positive orientation, and f, g have continu-
ous second-order partial derivatives on an open region containing S.
Show that
(a) [o(fVg)-dr = [[((Vfx Vg)-dS.
(b) Jo(fVf)-dr=0.
. Evaluate the surface integral [[(F - dS, where S is the ellipsoid
2?/a* + y? [b* + 22 /c* = 1 and

F(x,y,z) = xysin zi 4 cos(zz)j + y cos zk.
. (a) Let F(x,y, 2) = zarctan(y?)i+ 2% In(z? + 1)j+ zk. Find the flux
of F across the part of the paraboloid z2 + 3% 4+ z = 2 that lies
above the plane z = 1 and is oriented upward.

(b) Evaluate
//(23: + 2y + 2%)dS
s

where S is the sphere 22 + 3% + 22 = 1.
. Show that for any smooth vector field in R3, the flux of the curl of
the vector field across any surface enclosing a simple solid is zero.



