Surface Integrals of Vector Fields- HW Problems

Evaluate ffs F-dS using an upward/outward pointing normal to the
surface.

1. F(x,y,z)=zi—2]+yk, Sistheplanex+y+z =1, where
x=>0,vy=>0 z=0.

2. F(x,y,2z) =xi+yj+zk, Sisgivenbyz=4—x%—y2 where
z = 0.

3. F(x,y,2) =xi+yj+ zk, where S is the upper unit hemisphere.

4. F(x,y,z) = =30+ 4] + 5k, Sisgivenbyz = x2 + y2, where
x2+y?2<9.

ﬁ(x, v,z2) =xl+y] — ZZI_C), where S is given by
®D(u,v) =< 2cos(u),2sin(w),v>; with0<u<2m 0<v<2

vt

6. ﬁ(x, y,z) =xl+y]+ Zl_é, where S is the closed surface made up
of the upper unit hemisphere x2 + y? + z2 =1, z = 0 and the unit
disk in the x-y plane x? + y? < 1.

7. Find the flux of the vector field
= S S 1 -
F(x,y,2) = (xy*)T+ (x*y)] + (52°)k

out of the unit sphere.



8. Find the flux of the vector field F(x,y,z) = (— g)?+ (@)E

through the portion of the cone given by z = \/x2 + y2 ; where
x?+y?<1.

9. Find the flux across the surface S of ﬁ(x, y,z) =< — Zx , — %y, z>
where S is givenby z = 2 + x? + y?%; where3 <z < 6.

10. Evaluate ffs F-7idA, where F(x,y,2z) = T+ ] + 2z(x? + y?)?k,
and S is the boundary of the solid cylinder given by x? + y? < 1,
0<z< 2.



