
Chapter 25 
Electric Potential 

25-1  Potential difference and electric 

Potential. 

 

25-2  Potential Difference and electric 

field. 
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 Work Energy Theorem 
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A work done by electric field on a charge has infinitesimal displacement ds, is 

 Change in Potential Energy 

0 

0 

0 

ΔU=Ub - Ua 
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Now, a physical quantity, electric potential,  is defined as potential energy per 

unit charge V=U/q0. 

0 

ΔV= 

The SI unit of both electric potential and potential difference is joules per 

coulomb, which is defined as a volt (V): 

 

1 V ≡ 1 J/C 

 

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. 

 Potential Difference 

0 
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Imagine an arbitrary charge q located in an electric field. The work done by 

an external agent in moving a charge q through an electric field at constant 

velocity is: 

W= qΔV 

The SI unit of the work  Joule (J): 

 

A unit of energy commonly used in atomic and nuclear physics is the electron 

volt (eV), which is defined as the energy a charge–field system gains or loses 

when a charge of magnitude e (an electron or a proton) is moved through a 

potential difference of 1 V. 

Because 1 V = 1 J/C and because the fundamental charge is 1.60 * 10-19 C, 

the electron volt is related to the joule as follows: 
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The two eq.s  below hold in all electric fields, whether uniform or varying, 

but they can be simplified for a uniform field. 

 

 

 

Consider a uniform electric field, the potential difference 

between two points A and B separated by a distance |s| = d, 

where s is parallel to the field lines. 

 

                                                                                    

 

  

 

The negative sign indicates that  VB < VA. Electric field lines 

always point in the direction of decreasing electric potential. 

ΔU= q0 ΔV= - q0Ed 

0 

ΔV= 
0 
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ΔU= q0 ΔV= - q0Ed 

 

• A system consisting of a positive charge and an electric field loses electric 

potential energy when the charge moves in the direction of the field. 

 

• As the charged particle gains kinetic energy, the charge–field system loses 

an equal amount of potential energy. 

 

ΔU+ΔK=0 

 

• A system consisting of a negative charge and an electric field gains 

electric potential energy when the charge moves in the direction of the 

field. 
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More general case of a charged particle that moves between A and B in a 

uniform electric field such that the vector s is not parallel to the field lines. 

 

 

 

The change in potential energy of the charge–field system is: 

 

      ΔU= q0 ΔV=- q0 E.d 

 

The name equipotential surface is given to any  

surface consisting of a continuous distribution of 

points having the same electric potential. 
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If a 9 V battery has a charge of 46 C how much chemical energy does the 

battery have? 

  E = V Q = 9 V x 46C = 414 Joules 

 

 

A pair of oppositely charged, parallel plates are separated by 5.33 mm. A 

potential difference of 600 V exists between the plates. (a) What is the 

magnitude of the electric field strength between the plates? (b) What is the 

magnitude of the force on an electron between the plates? 
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Calculate the speed of a proton that is accelerated from rest through a 

potential difference of 120 V 

 

?

120

1067.1

106.1

27

19













v

VV

kgxm

Cxq

p

p

m/s  1052.1
1067.1

)120)(106.1(22

2
1

5

27

19

2















x

x

m

Vq
v

q

mv

q

K

q

W
VVqW

NOTE: 

K+U=E 

ΔU+ ΔK=0 ΔK=- ΔU 

W=- ΔU 

W= ΔK 


