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Chapter 26  
Capacitance and Dielectrics  
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26.4 Energy Stored in a Charged Capacitor  
•  Suppose that q is the charge on the capacitor at some instant during the 

charging process.  
•  At the same instant, the potential difference across the capacitor is  

ΔV = q/C  
•  The work necessary to transfer an increment of charge dq from the plate 

carrying charge -q to the plate carrying charge q  

•  The total work required to charge the capacitor from q=0 to some final 
charge q=Q is  

•  The potential energy stored in a charged capacitor is:  
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26.4 Energy Stored in a Charged Capacitor  
•  For a parallel-plate capacitor, the potential difference is related to the 

electric field through the relationship ΔV = Ed, and its capacitance is C = 
ε0A/d  

 
•  The energy per unit volume uE = U/Ad, known as the energy density, is  

•  The energy density in any electric field is proportional to the square of 
the magnitude of the electric field at a given point.  
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26.5 Capacitors with Dielectrics  
•  A dielectric is a nonconducting material, such as rubber, glass, or 

waxed paper.  
•  When a dielectric is inserted between the plates of a capacitor, the 

capacitance increases by a dimensionless factor κ, which is called 
the dielectric constant of the material.  

•  Consider a parallel-plate capacitor that without a dielectric has a 
charge Q0 and a capacitance C0. The potential difference across the 
capacitor is ΔV0 = Q0/C0.  

•  The voltages with and without the dielectric are related by the factor κ 
as ΔV = ΔV0/κ 

•  Because ΔV < ΔV0, we see that κ > 1. 
•  The charge Q0 on the capacitor does  
not change. 
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26.5 Capacitors with Dielectrics  
•  The capacitance is  

•  That is, the capacitance increases by the factor κ.  
•  For a parallel-plate capacitor, where C0 = ε0A/d, the 

capacitance when the capacitor is filled with a dielectric is 
given by 
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•    
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Problems 
9. When a potential difference of 150 V is applied to the 
plates of a parallel-plate capacitor, the plates carry a 
surface charge density of 30.0nC/cm2. What is the spacing 
between the plates?  
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13. An air-filled spherical capacitor is constructed with inner 
and outer shell radii of 7.00 and 14.0 cm, respectively.  
(a)  Calculate the capacitance of the device.  
(b)  What potential difference between the spheres results in 

a charge of 4.00 µC on the capacitor?  
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21. Four capacitors are connected as shown in Figure 
P26.21.  
(a)  Find the equivalent capacitance between points a and 

b.  
(b)  Calculate the charge on each capacitor if ΔVab =15.0 V.  
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