Problem 4.5 Find the total charge on a circular disk definedrby a andz = 0 if:
(@) ps= psocosy (C/n¥)
(b) ps= psosir? @ (C/nP)
(©) ps= psoe" (C/nP)

(d) ps= psoe™" sir? @ (C/nP)
wherepgg is a constant.

Solution:
(a)
a 21 r2 a 21
Q:/psds:/ Psocos@ rdrdep = pso —| sing, =0.
r=0.Jp=0 2o 0
(b)
a gam r2|* r2m /1 cos
Q=/ / Psosi? @ rdrdg=pso / <2p> do
r=0J¢=0 2\Jo 2
s sin2p\ | ma?
(c)
a 2 a
QZ/ / Psoe_rrdrdq0:2npso/ re " dr
r=0.J¢=0 0
= 2mpso[—re " —e™']]
— 2mpg1— e (L +a)].
(d)

a 2
QZ/ / psoe "sirf @ rdrde
r=0.J¢=0

a 2
=Pso/ re”’ dr/ sif pdg
r=0 0

= psol1—e *(1+a)] = mpso[1— e %(1+a)].




