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The electric field inside
the spherical shell is

zero

This follows from Gauss’s law applied to a
spherical surface of radiusr < a



CE[TVETY

Electric Potential Energy FI] c..a}‘\ FELI)

1S gl Bl 3502dll L
B3 e AU mogll Bl s fa

A[:.._JT A(_‘_/l_r

d d

ot e
T




VE[O T/ EYY

Electric Potential w gSJ c.ojj\ 8

"
ST
— oA
GRS e 3, e s axlg
F=qE DV ams e JUB s s o) asdl

Jodldl Joadl 0B b= el dauly JW&) =l dzdl cSE 13

the work done by the external agent 1s mgh and the work done
by the gravitational force 1s -mgh
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The electron volt is defined as the kinetic energy that an
electron gains when accelerated through a potential
difference of 1 V.
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Because 1 V =1 J/C, and because the magnitude of the
charge on the electron is 1.60 x 10'!° C, we see that the
electron volt is related to the joule by 1 eV = 1.60 x 10'1?
CV=160x101"J
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In atomic and nuclear physics.For example:

- electrons in normal atoms typically have energies of tens
of eV’s,
- excited electrons in atoms emitting x-rays have energies

of thousands of eV’s,
- high energy gamma rays electromagnetic waves) emitted
by the nucleus have energies of millions of eV’s.
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Dividing the potential energy by ¢, gives a physical quantity,
The potential energy per unit charge U/q,
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Potential difference should not be confused with difference in potential energy.

The potential difference between A and B depends only on the source charge
distribution  (consider points A and B without the presence of the test
charge), while the difference in potential energy exists only if a test charge
is moved between the points. Electric potential is a scalar characteristic of an

electric field, independent of any charges that may be placed in the field.
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If a positive test charge 1s released from rest in this electric
field, 1t experiences an electric force qyI% in the direction of I
(downward 1n Fig. 25.2a). Therefore, it accelerates downward,
gamning kinetic energy.
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If a negative charge 1s released from rest m  ,g| , \)_r_

an electric field, 1t accelerates in a direction
opposite the direction of the field. In order
for the negative charge to move 1 the
direction of the field, an external agent must
apply a force and do positive work on the

charge.
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Electric Field Between Two Parallel Plates of Opposite Charge

A battery produces a specified potential difference AV
between conductors attached to the battery terminals. A 12V

battery is connected between two parallel plates, as shown in
Figure 25.5. The separation between the plates is d = 0.30 cm,
and we assume the electric field between the plates to be

Figure 25.5 (Example 25.1) A 12-V battery connected to two
parallel plates. The electric field between the plates has a mag-
nitude given by the potential difference A Vdivided by the plate
separation d.

Jle

uniform. (This assumption is reasonable if the plate separa
ton is small relative to the plate dimensions and if we do not
consider locations near the plate edges.) Find the magnitude
of the electric field between the plates.

Solution The electric field is directed from the positive
plate (A) to the negative one (B), and the positive plate is at
a higher electric potential than the negative plate is. The
potental difference between the plates must equal the
potential difference between the battery terminals. We can
understand this by noting that all points on a conductor in
equilibrium are at the same electric p()tcmia.'l]‘, no potential
difference exists between a terminal and any portion of the
plate to which it is connected. Therefore, the magnitude of
the electric field between the plates is, from Equation 25.6,

E— [Ve— Vil _ 12V
i d 0.30 % 1072 m

= 40 % 10°V/m

The configuration of plates in Figure 25.5 is called a
parallel-plate capacitor, and is examined in greater detail in
Chapter 26.
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Electric Potential Due to a Charged Conductor
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Electric Potential Due to a Charged Conductor
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Electric Potential Due to a Charged Conductor
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Electric Potential Due to a Charged Conductor
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