* Electric fields
»Gauss’ law
» Conductors
» Electric potential
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* Basic problem:
Find forces on test charge due to source charges

ELECTROSTATICS
[Source charges at rest]

THE ELECTRIC FIELD:

For a single point charge:

For a differentially small point charge:

For continuous charge distribution:

Superposition Principle holds for forces and vector fields

-1 95
dre, n

gE-—1 4
4re, n

. — 1 ¢dq .

E=|dE=—|—
j dre, Y 4’

where &, =8.85x107">C*/Nm’

GAUSS’ LAW:

FORM:
surf

DIFFERENTIAL ﬁ . E —
FORM:

INTEGRAL (ﬁ E .da =

P
&

0

NOTE!

q= | p(F)dz

vol

10/24/2019



ZLICTROSTAT s

Electric Potential
* For any static charge distribution,
VxE =0
". we can express E as the gradient of some
scalar function:

E=-VV
L__madazm/

Direction of field is in the

direction of decremecez potential

Electric Potential ZLseTROSTATICS

* Units: E:ﬁ/q [N/C] r—’%&/
oV =ar|E| [Nm/C=V]

* Obeys principle of superposition - just like E
* Potential # Potential energy (but is related)

* Potential differences are physical;

not absolute potentials
V(P)= —LP E-dl, where 9 =ref. point
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Fundamental Equations of Electrostatics

V-E=ple, VxE=0
L. permits

* |n terms of potential: E=_VV

m) V. (-VV)=-VV =p/s,

VV =—pleg, W VV =0

Poisson’s LaPlace’s
equation equation
Zu.q’ao{r»;’l‘mg

Electric Potential

* The workhorse of electric potential looks a lot
like its electric field counter part:
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