Problem 3.41 A vector fieldD = fr3 exists in the region between two concentric
cylindrical surfaces defined by = 1 andr = 2, with both cylinders extending
betweerz = 0 andz = 5. Verify the divergence theorem by evaluating:

@) 7£SD-ds,
(b) /\/D-de.

Solution:

(@)

/ D - ds = Fnner+ Fouter+ Foottom+ I:topv

mner_/ / (—frdzdg))| _,
/ / —r*dzdy)|,_, = 101
Fouter_/ / )-(Frdzd))| _,

2n
// (r*dzdp)|_, = 160m

Foottom = /r /ZT[ ((fr )-(—2rd(pdr)) ‘2:0 =0,

0

Ftopz/r 1/ )-(zrdedr))|,_s = 0.

Therefore,[/D -ds = 150rt
(b) From the back covef]-D = (1/r)(d/dr)(rr3) = 4r2. Therefore,
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= 150
z=0




