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Practice Problems: Divergence theorem, flux integrals

1) Use the divergence theorem to find the flux of F = (e* + y2x) i +(cosz + 222) k through
the surface S bounded by the cone z? = z2 +y2 and the plane z = 1, with outward orientation.
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2) Use the divergence theorem to calculate the flux of T = | 7|7 through the surface S given

by the hemisphere z = /1 — 22 — 42 and the disk 2% + 3% < 1 in the zy- plane
orientation. (Here 7" denotes the radial vector (z,y, 2)).
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3) Use the divergence theorem to evaluate the flux integral [ [ F.dS where F = (yz, 22 + vy, 22)
and § is the part of the paraboloid z = 2% + y? that lies inside the cylinder z* + y* = 4, with

outward orientation. (Note S is not closed so you have to make it closed and subtract out the
A

flux integral over the surface you added in.) 9
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> Final answer = %TVs - 64 m=
4) Use the divergence theorem to find the flux of F= y i+(2—y) j+z k across the surface S

which is the tetrahedron with vertices (0,0,0), (1,0,0), (0,1,0) and (0,0, 1). Take S to have
outward orientation. /
O X<

JWF=0-[+0 =-I s gsiTx

, %sisvwg

f / oQ>< jf |~ x 'jon;LoJ’k ,L .ﬁx,LL >

//

g nsert ety
= ——[li—ZJeé—a]:/ﬁ |/é

Answers: 1) . 2) 2. 4) —1/6.




