EXERCISE 5.1

I+ dr

Consider a thin spherical shell with inner radius IFand outer radius , with

V = 4nradr

. Vector flux to the outside of across its boundary is

fu-nds = an(r + dr)>u(r + dr) - 4nr’u(r) =
5

volume

= 8nru(r)dr + 4nr® %dr = 4n %(rzu)dr

u(r + dr) = u{r) + {(du /dr)dr

in dr. According to the divergence theorem, this vector flux is

j?’ udV = (V-u)V = (V-u)dnridr
v

with drsmall: here we use and linearize

since V- l-Ican be considered uniform in V( dris small). Comparing the two
expressions, we get

d
V-u:riz&(rzu).

From equations (5.3b,c), we have

re %(Lpl) — —4nGrop,U + const.

For this equation to be valid at I = U the integration constant needs to be zero.

Now use the equation (5.3d) to express pithrough p:|-and U: the result is

1 d 1d 1
D1=—D1—[ Po _ DD}UZ—Dﬁp—DNZU.

c? dr 2 dr C do

Finally, substitute this expression into (5.3a,b) to get (5.4b,a).



