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The voltage on the surface of a uniformly conducting sphere
To find the potential on the surface let’s find it relative to oo

Note V, is the voltage at the surface of a sphere of radius R

Voo_VR = _f Eoutside'df
R

0-— VR = _f Eoutsidedr
R

VR =f Eoutsidedr

R

Note that the electric field outside the sphere is E, ;. ;4o = KQ/7?, thus

K
VR =f r—ZQdT

R

—KO®
r g

1 1

s =-vofd-)

V, = K this is the potential at the surface of a uniformly charged conducting sphere
R

Now let’s find the voltage inside the sphere
The difference in the voltage between the center of the sphere and the surface is

Note: I, is the voltage atthe center of the sphere
R

VR _VO = _J. Einside'dr
0

VR—Voz—fE dr
R

inside

Note that the electric field inside the sphere is E = 0, thus

inside

V., =V, =0, Thus



This means that the potential atthe center of a uniformly charged conducting sphere
equals the voltage on its surface, thus the potential inside a uniformly conducting sphere
IS constant

See the figures below

As you can see from the figures the electric field inside a conductor is zero while the
potential is constant



