
PHYS 111  
1ST semester 1439-1440 
Dr. Nadyah Alanazi 

Lecture 9 

1 



Chapter 26  
Capacitance and Dielectrics  
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Parallel-Plate Capacitors  
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Example 26.2 The Cylindrical Capacitor  
•    
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Example 26.2 The Cylindrical Capacitor  
• We must first calculate the potential difference between 

the two cylinders, which is given in general by  

•  where E is the electric field in the region between the cylinders.  

5 



Example 26.3 The Spherical Capacitor  
•    
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Example 26.3 The Spherical Capacitor  
•   As we showed in Chapter 24, the field outside a 

spherically symmetric charge distribution is radial and 
given by the expression keQ /r 2.  
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26.3 Combinations of Capacitors  
•  The circuit diagram uses circuit symbols to represent 

various circuit elements.  
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Parallel Combination  
•   The individual potential 

differences across capacitors 
connected in parallel are the 
same and are equal to the 
potential difference applied 
across the combination.  

•  The total charge Q stored by the 
two capacitors is  

Q=Q1+Q2  
•  The total charge on capacitors 

connected in parallel is the sum 
of the charges on the individual 
capacitors.  

Q1=C1∆V and Q2=C2∆V  

9 



Parallel Combination  
•  The equivalent capacitor,  

Q = Ceq ∆V 
Ceq∆V = C1∆V + C2∆V  

Ceq = C1 + C2 (parallel combination)  
•   

 

•  The equivalent capacitance of a parallel combination of 
capacitors is the algebraic sum of the individual 
capacitances and is greater than any of the individual 
capacitances.  
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Series Combination  
•  The charges on capacitors connected in series are the 

same.  
•  The voltage ∆V across the battery terminals is split 

between the two capacitors:  
∆V = ∆V1 + ∆V2  

•  The total potential difference across any number of 
capacitors connected in series is the sum of the potential 
differences across the individual capacitors.  
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Series Combination  
•  The equivalent capacitor must have a charge of -Q on its right 

plate and a charge of +Q on its left plate.  
∆V= Q/Ceq 

•  The potential differences  
∆V1= Q/C1 and ∆V2 = Q/C2  

∆V = ∆V1 + ∆V2   
Q/Ceq=Q/C1 + Q/C2  

1/Ceq=1/C1 + 1/C2  (series combination) 

•  The inverse of the equivalent capacitance is the algebraic sum of the 
inverses of the individual capacitances and the equivalent 
capacitance of a series combination is always less than any individual 
capacitance in the combination.  
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26.3 Combinations of Capacitors  
•    
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•    
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