\--"
CapCompacs ~\ E ’ t t t N 1/6
ectrosttatics .
I
Gauss’e law at work, then potential, dielectrice and the capacitor
— \ r_ R - -\
Extending Gauss's law Field of an infinite wire and an infinite
sheet
o $E- ds=q,,./¢,, used for three symmetric shapes *
» choose a Gaussian surface fo match the symmetry :
here, cylinder, pi infinite Line, density Llambda, cylindrical _ A
sphere, cylinder, pillbox | \ o E= T T
o flux from geometry = flux from Gauss s law: solve for
, : G
E, no integration infinite plane sheet, density sigma, pillbox E= = 1y
* wire falls as 1/r, shell as 1/r? outside, the sheet does
not fall g
L e’ same at any r
Field of a uniformly charged spherical e,
shell ’
a pillbox through the
L ¢ ial cylind d  cheet- € th tan
tside the shell, r>R E= o a coaxial eylinder rouvn cheef: e same at any
outside The ey 1’ the fine: € fallc as 1/r distance
on the surfice. r=R e = _¢_2 the sheet¢ linee rum parallel and evenly spaced: €
S 9meeR does wot fall with dictance
inside the shell, r<R E=0 X i
outside: gope = ¢ [ \
E4 Electrostatic potential
Ex| /it pofential energy per unit charge V= %—
/ potential difference, work done per unit dW
3 '.K Vz-’-v,:-' —_—
= T E=0 charge q
I R r feld . ) . Es dv
inside: Gene = 0 eld is the negative gradient of potential s
a Gavssian cphere rovnd the chell: € = 0 inside, like a w
point charge ouvtside Vw
from ovtside, the chell acts like a point charge ¢ at /PB 5 ./: i v
ite centre . /ﬁ?
Y, e L -

9o brought in from far >

r

away along two pathe: the
came work, co |/ at P ic the slope of I/ against r,
fixed negated, ic € at that r
the work doec not depend on the path; I/ = 0 ic
chosen at infinity (or the earth)
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