MATH 223 Section 19.4 Examples

Example 1: Let R be the cone z = —2 + /22 4+ 92, which opens toward the positive z-axis,
combined with the disk of radius 2 in the xy-plane, centered at the origin. Determine the flux of

F = (3yz2 + §> i+ (—5£B4Z + §> 7+ (x2 -T2+ 5) k into R.

By computing the divergence of the vector field, F , we obtain
divE = 22 4 32

Let W be the solid whose boundary is R. By the Divergence Theorem,

fﬁ-dﬁ:—/ divE dV
R w

Hw
_I_

Qﬁw
Q
<

I
|
S, ST T

[\
o)

r2) r dz dr df
(

[\

3
=)

c\o\c\:C\C\

3 dz dr df

|
N}

0
7“32] dr df

r—2

)
3
no

— r3(7’ —2)drdf

)
3
[\

—r*t 4+ 2r3 dr d

2 1 _,.5 472
- _ {_T+2L} do
5 0
—r 2
} a6
0

o
3

|
SIS
N~—
t
_l_
|l\3
=~
N—
|
o
IS
>

|
w
)

& o
[\

o
3

|
o
3
U‘ ‘

IS
>

|
|
0 ST ST ST ST, ST o S o o
+U'
o e

I
|
ot
S
_ 1
o [\
)

N
3
oo/~ /N

~— ~—

4

o0

=8

S

|
—
ot O
|




MATH 223 Section 19.4 Examples

Example 2: Let S be the “Open bottom” cylindrical surface given by 22 +y?> =16 for 0 < z < 3.
Determine the flux of F' = (32%y)i + (zy +y)j + 2k out of S.

Let D be the disk of radius 4 in the z = 0 plane, oriented downward, whose center is (0, 0, 0). Since
S + D is a closed surface, we can use the Divergence theorem to compute the flux out 9f S+ D.
Then, we will subtract this value by the flux of F' out of D to obtain the value of the flux of F' out of S.

By computing the divergence of the vector field, ]3, we obtain
divF =z + 1

Let W be the solid whose boundary is S + D. By the Divergence Theorem,
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Example 3: Let P be the closed hemisphere of radius 3, centered at (3, 4, -5), for y > 4. Determine
the flux of

- 1 - T - x23 322\ -
. 2292 L - 2 _ —y - = 2 a2y? 0z
G—(e +m+8x) H—(xyz + 9z Byz—i_(x?—z?)g)j—i_( 3 2ey“ze” Y 4 5 )k

out of P.

By computing the divergence of the vector field, G , we obtain

divG = | "V - 2%z — Ls 48|+ (222 -804 — 7 | T <_$22 — 26"V y? + 32)
(2 — 22)2 (22 — 22)2
=38
Let W be the solid whose boundary is P. By the Divergence Theorem,

j{é-dff:/ divG dV
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Because the divergence is constant, we can mul-
8 dV . .
w tiply the divergence of the vector field by the

volume of the solid we are integrating over. Note

_ 3
=38 gﬁ(3) ) that the volume of a hemisphere is given by
2
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