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Work and energy when a dielectric is inserted into a capacitor 

 

Dielectrics: An Atomic View 

What happens, in atomic and molecular terms, when we put a dielectric in an electric field? There are 
two possibilities, depending on the type of molecule: 

1. Polar dielectrics. The molecules of some dielectrics, like water, have permanent electric dipole 
moments. In such materials (called polar dielectrics), the electric dipoles tend to line up with an 
external electric field as in Fig. 25-14. Because the molecules are continuously jostling each other 
as a result of their random thermal motion, this alignment is not complete, but it becomes more 
complete as the magnitude of the applied field is increased (or as the temperature, and thus the 
jostling, are decreased).The alignment of the electric dipoles produces an electric field that is 
directed opposite the applied field and is smaller in magnitude. 
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2. Nonpolar dielectrics. Regardless of whether they have permanent electric dipole moments, 

molecules acquire dipole moments by induction when placed in an external electric field. In 
Section 24-8 (see Fig. 24-11), we saw that this occurs because the external field tends to 
“stretch” the molecules, slightly separating the centers of negative and positive charge. 
 

 
Example 1 (Gauss’ Law):  

 
 
 
 



Al-Karkh University of Science                                                         Electricity and Magnetism 
College of Science                                                                              Lecture 7: Eamples   
Department of Medical Physics                                                          Prepared by: Dr. Nihad K Ali    

 
 

Example 2 (45 p625): Two charged concentric spherical shells have radii 10.0 cm and 15.0 cm. 
The charge on the inner shell is 4.00 × 10-8 C, and that on the outer shell is 2.00 × 10-8 C. Find the 
electric field (a) at r = 12.0 cm and (b) at r = 20.0 cm. 
 
Example 3: The electric field at a distance of 0.145 m from the surface of a solid insulating sphere 
with radius 0.355 m is 1750 N/C. (a) Assuming the sphere’s charge is uniformly distributed, what is 
the charge density inside it? (b) Calculate the electric field inside the sphere at a distance of 0.200 m 
from the center. 
 
 
 
 
Potential Energy 
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