Electric Potential due to
Continuous Charge Distributions
& due to a Charge Conductor

Don’t cheer, boys, those poor devils
are dying. Captain J.W. Philip



Continuous Charge Distribution

 We can calculate the electric potential due to a
continuous charge distribution two ways.

* Method #1 — consider potential due to small charge,
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* Integrate to find potential due to all elements.
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One more Time

e Method #2 — If the E-field 1s already known due to other

considerations, such as Gauss’s Law, we can calculate
the electric potential from &. & & A= ch ) ol E
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1. Point P is located on the perpendicular central axis of a
uniformly charged ring of M\m&cm a and total charge Q.

a
a) Find electric potential at P. V=K« w mm.@ o fRE )
_._b) Find E-field at P. \J= Mnf — Q VI <"p

(onsider a uniformly ch disk of radius a and total
arge (. Point P 1s located on the perpendicular central

axis. |b) E= - nﬂ.ﬂ
a) Find electric potential at P. - + KeQ@ m\N\ |
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3. Arod of length, L, located m_osmﬂ@ x axis has a 2
total charge O and uniform charge density, A.

Find the electric potential at point P located on the
yaxis at (0, ). /= Kef ¢8- ke Adx
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4. A 1nsulating solid sphere of radius R has a uniform
positive volume density and a total charge Q.

a) Find the electric potential at a point outside the sphere.

b) Find the electric pptential at a point inside the sphere.
a) |\Jp= K8 .y
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Potential due to Charged Conductor

From before the E-field inside a charged conductor
at equilibriumis _ O | the E-field just outside
is___|  to the surface, and the excess charge
resides on the Surfuce

Every point on the surface of a charged conductor in
equilibrium is at the same D sfenfia/

Consider points A and B on surface. Along a _
surface path Eis L. tods = E- ds=O £ .
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Charge Conductors

The physical surface 1s an Qu@.f. w&g fval surface.
The E-field inside 1s 0, therefore the relationship

E=-dV \m& implies that V 1s constant everywhere

inside the conductor and equal to the potential at %m
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The E-field and surface charge density is large near
sharp points of a charge conductor.




Example 5

# Two spherical conductors of radi1 R, & R, are &
separated by a distance much greater Ems the radius
of either sphere. The spheres are connected by a
conducting wire. The charges on the spheres in
equilibrium are Q, and Q, respectively and they are
uniformly charged. Find the ratio of the magnitudes

of the E-fields at the surfaces of the sph
Q, /\ d
VYA
@2 R Ke® Y Qe

W. /TPPF P W. .NN
€~ = A@_rv = n&@ S, _ K

——

/ﬂf mm”r Q W~ \&M. W.N. O.r : ww




