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%0 B cHaAPTER 3 ELECTROSTATIC FIELDS

A charge distribution with sphencal symmetry has density

0=r=R

ey Tl
0. rie R -
Determine E everywhere. .
Solution: 3
The charge distribution is similar to that in Figure 3.16. Since symmetry e)nsts,
apply Gauss’s law to find E.

80§E'dS=Qm=Jp.-dv
S

»

(a) Forr < R P
; N MJN(Q,;

r L 3 ‘2"
&E, d4xr” = Q. = f I I o, r°sin 8 do d dr g
0 Yo ‘

or

(b) Forr > R,
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3.8 RELATIONSHIP BETWEEN E AND V—MAXweLL'S Equamion I 109

At (2, %/2,0),

m .
D=e°E(r=2.o=rfz_¢=0)=-,(—;-,—o-.+0~)
= 2.5g,a, C/m® = 22.1 a, pC/m’
(b) The work done can be found in two ways, using either E or V.

Method 1:

W=—QIE~dI or —%—IEJI
L L

'-xﬁk
Via
andbecauscthcclectmmncﬁeldlscmsavmvc,dlepdhofmgannnm
Hence the work done in moving Q from A(1, 30°, 120°) to B(4, 90°, 60°) is the same as
that in moving Q fromA to A”, fromA'toB’ and from B-te-B, where

A
A(l, 30°, 120°) F ~° .v‘%‘i’s'“ - B(4, 90°, 60°)
- A = rsin@
ldl»—dra, PR T dl = rsin ‘z‘h‘P

Thatls,msteadofbemgmoveddnectlyﬁomAandB Qismoved fromA 5 A" A" > B,
B’ — B, so that only one variable is changed at a time. This makes the line integral much
easier to evaluate. Thus

=~ e + W + W
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’c' e 43)5!‘!"””7 d 4 :
&

g P~ bax Y hox DN T
aorprased lﬂyﬁ I

Scanned with CamScanner



Scanned with CamScanner




Scanned with CamScanner




Scanned with CamScanner




Scanned with CamScanner



Scanned with CamScanner




Scanned with CamScanner




