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Q. Sh Flipping Physics Lecture Notes:
== Irregularly Shaped Conductors in Electrostatic Equilibrium
@f\\F , (\"\NS http://www.flippingphysics.com/electrostatic-equilibrium-irregular-shape.html
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Conductors are materials where the electrons are free to move rather easily, however, when they are in
electrostatic’ equilibrium, this means the charges are stationary in the object. There are four things you
need to remember about conductors in electrostatic equilibrium. The first three are described in my video:
e “3 Properties of Conductors in Electrostatic Equilibrium”
¢ http://www.flippingphysics.com/electrostatic-equilibrium.html

The fourth is:

For an irregular shape, the local surface charge density is at its maximum where the radius of curvature is
at its minimum. In other words, the largest number of excess charges per area will be where the radius of

curvature is the smallest. Olocal = MAXIMUM @ Igyryature = MINIMUM

a. To prove this, we have two conducting spheres connected by a long conducting wire with
the whole system in electrostatic equilibrium.

i. This system is a conductor in electrostatic equilibrium. In other words, when two
conductors are brought into contact with one another, the charges redistribute
such that both conductors are at the same electric potential. Please realize this
happens so quickly that the time for this to occur is considered to be negligible.

b. The radius of sphere 2 is smaller than the radius of sphere 1, and the distance, d,
between the two spheres is much, much larger than either radius.

r
1/( \ < d >@
by

k k

ri ) g I
r r
:>Q1=(r—;)Q2&r—;>1=>Q1>Q2
kqi 5 5
k k E 2 k
E, = 012 & E, = 022$E_1:(;;l _ Q12 (1:2) =q1(r2)2
(ri) (ra) 2 ) (ry) 92 q2(ri)
ri 2
ﬁ—lz r2 5 =—2:>E2=(—1)E1&—1>1
E> qz(ri) il & £2
o
= F E. o E 1 6 o il Iiheno 0;

€o

' Electrostatics is the study of electromagnetic phenomena that occur when there are no moving charges.
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