9.16 Divergence Theorem
« D: aclosed and bounded region in 3-space

 §: the piecewise smooth boundary of D oriented outward
e n: the unit normal to §, defines orientation of S

«F: F :<P(x, v,2),0(x,,2),R(x, y,z)> is a vector field

with P,Q, R, and all first partial derivatives continuous in

a region of 3-space containing D
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The majority of the time you
will trade in the surface integral
for the triple integral.
Use the divergence theorem to
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Use the divergence theorem to

find the outward flux ”(Fn) das jj (F 'l'l) ds = ja’zv F dV

of the vector field F = jc3i +yj+ 7k > P

with D the region bounded by the = J] . (3)62 +3y° +37° ) dV
sphere x” + y* +z° =a’. D
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Use the divergence theorem to

find the outward flux [[(F-n) ds H(F ‘n) dS = ”_[ div ¥ dV
> D

S
of the vector field F = y*i+xz’j+(z— 1)2 k
with D the region bounded by the divF =2 ( i~ 1)
cylinder x> + y* =16 and the planes z =1,z =5
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