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Other Charge Configurations

Guloo

Two Hegatively Charged Objects A Positively and a Nepatively Charged Ohject




Electric Field Line Patterns for Objects with Unequal Amouits of Charge

o






Density of Lines in Patterns

K @

The density of electnc field lmes around these three olyects reveals that the quantity
of charge on C 15 greater than that on Bwhich 15 greater than that on A.
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Positive side

Ne gative s1de



E= Euy = By

s
4 e, rw;?* | 47780 r(z_)
E. = 1 "3 !
4 Wﬁi r( - A _!'(i }: 4 WE-H": : TF l (i )L '

ttle algebra, we can rewrite this equation as

o E=— . O ( =% e ' BY )
: TTE...'_' ‘ { ' | ( ‘
Ty .‘. 1‘. l 2:, .'] (‘. l ' i:, !) ‘Ii
£y ming a common denominator and multiplying its terms, we come
" ? ’ + E = {q 2diz 7 q d
i ! b - 4ueyrt | d 'Y 2mepz” [ & 185
|~ Dii “ (152 1= ) |
' . ‘? q Q \ | =L \ & S J
re usually interested in the clectrical effect of a dipole only at di
irge compared with the dimensions of the dipole—that is, at distanc
d. At such large distances, we have d/2z < 1 in Eq. 22-7. Thus, in

() ()
] pi‘okiﬁlation, we can neglect the d/2z term in the denominator, which leaves

L - aqd
2778{) Z3 :

E =
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E = ;
27780 <

(electric dipole).






Some Measures of Electric Charge

Name Symbol  SI Unait
Charge q C
Linear charge

density A C/m
Surface charge
density o C/m?

Volume charge
density D C/m?




dg = A ds.

1 dg 1  Ads

4 WEU s 4 778[} ¥

| A ds
IE = |
T e, (2 + RY
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ds .

cos 0 =

dE cos 6 = -

ZA

dmey(z? + R%)



l"llr B *;

A
Z/\ 2mR
y = | dE cos § = — [
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! ~ zZA(27R)
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drrey(z- +
ol2® + R®
2yi2
) (charged ri
ng)




dF;
dq = ocdA = o (2mrdr),

dE = zo2nrdr
471.3“(:2 + ,.2)3'2 ’
dE - . 2r dr

dgy (22 + r2y?-




E = "(1 . ) (charged disk)
N — R el cnarge ISK
2g, V22 + R? .
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FIG. 22-14 'The Millikan oil-drop
apparatus for measuring the elemen-
tary charge e. When a charged oil
drop drifted into chamber C through
the hole in plate Py, its motion could
be controlled by closing and opening
switch S and thereby setting up or
eliminating an electric field in cham-
ber C.The microscope was used to
view the drop, to permit timing of its
motion.



Paper

Input
signals

Detlecting plate

i

plate

FIG. 22-15 The essential features of
an ink-jet printer. Drops are shot out
from generator (& and receive a
charge 1n charging unit C. An input
signal from a computer controls

the charge given to each drop and
thus the effect of field £ on the drop
and the position on the paper at
which the drop lands. About 100 tiny
drops are needed to form a single
character.
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The total of the
electric flux out of a
closed surface Is
equal to the charge
enclosed divided by
the permittivity.



o

h = j:’ E+dA (electric flux through a Gaussian surface).

P = .. (Gauss’ law).

s

8[]4) E-dA = Jone (Gauss’ law),

-



'Gauss’ Law and Coulomb’s Law

ggég'dEZS[}%EdA = Genc-

8[}E§d1’4 = q.

eoE(47r?) = g

| | (J
L — iy
477'80 |




. Applying Gauss’ Law: Cylindrical Symmetry

O =FEAcos 8 = EQ2mrh)cos0 = EQmarh).

A
~2nr
r (I)
=t Caussian EQ - qen{:&
surface
,? soEQarh) = M,

. \(-’

, A
I = (line of charge).
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Electric field for a uniform sphere of charge

r>R
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Electric figld lines
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