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This tells us that the electric field of a fixed point charge q is 
conservative. Furthermore, Eqaution  expresses the 
important result that the potential difference between any 
two points A and B in a field created by a point charge 
depends only on the radial coordinates r A  and r B . 



25.3   Electric Potential and Potential 
Energy Due  to Point Charges 

 It is customary to choose the reference of electric 
potential for a point charge to be 𝑉 = 0  𝑎𝑡 𝑟𝐴 = ∞. With 
this reference choice, the electric potential due to a point 
charge at any distance r  from the charge is 

 

 For a group of point charges, we can write the total electric 
potential at P as 



25.3   Electric Potential and Potential 
Energy Due  to Point Charges 

 Now  imagine  that  an  external  agent  brings  a charge 
𝑞2  from infinity to point P. The work that must be done to 
do this is given  

𝑊 = 𝑞2∆𝑉 

This work represents a transfer of energy across the 
boundary of the two-charge system. 

 



25.3   Electric Potential and Potential 
Energy Due  to Point Charges 

• If the charges are of the same sign, then U is positive. 
Positive work must be done by an external agent on the 
system to bring the two charges near each other 
(because charges of the same sign repel).  

 

• If the charges are of opposite sign, then U is negative. 
Negative work is done by an external agent against the 
attractive force between the charges of opposite sign as 
they are brought near each other. 
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25.3   Electric Potential and Potential 
Energy Due  to Point Charges 

• What is the electric potential at  a point located  at the middle 
between two charges equal but opposite? 

• Tow charges   12 × 10−6𝐶,  
−12 × 10−6𝐶, 𝑤ℎ𝑒𝑟𝑒 𝑡ℎ𝑒 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑡ℎ𝑒𝑚 𝑖𝑠 20 𝑐𝑚.  

 

a) Find the potential at point a and b? 

b) The electric potential energy for a positive charge 
4 × 10−19 𝐶  𝑙𝑜𝑐𝑎𝑡𝑒𝑠 𝑎𝑡 𝑝𝑜𝑖𝑛𝑡 𝑎 𝑎𝑛𝑑 𝑏? 

c) The potential difference between a and b? 

 



Solution 
a)   Va = k(12 × 10−6/6× 10−2)+k(−12 × 10−6/4× 10−2) 

       Va = k {(2× 10−4)-(3× 10−4)} 

       Va = 9× 109 × 10−4(-1) = -9× 105 V 

       Vb= k(12 × 10−6/4× 10−2)+k(−12 × 10−6/10 × 10−2) 

      Vb= k {(3× 10−4)-(1.2 × 10−4)} 

      Vb = 9× 109 × 10−4(1.8) = 16.2 × 105 V 

 

b) Ua = k (4 × 10−19)(−12 × 10−6)/4 × 10−2)+  k(-12 × 10−6)(+12
× 10−6)/10 × 10−2)+k (4 × 10−19)(+12 × 10−6)/𝟔 × 10−2)= -13 J 

 

Ub = k (4 × 10−19)(12 × 10−6)/4 × 10−2)+  k(12 × 10−6)(−12
× 10−6)/10 × 10−2)+k (4 × 10−19)(−12 × 10−6)/𝟏4 × 10−2)= -13 J 

  



Solution 

c) ∆v = Vb-Va  

          ∆V = (16.2 × 105)  - (-9× 105) = 25× 105 V 



Summary 

• Electric Potential Energy 

• Electric  Potential Difference 

• Electric Potential Difference 

• The relation between work done on 
the charge and the potential 

• Electron volt 



The End 


