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Chapter 23 

•    

• Q = N q  
• Q = - 6.4 µC, q = - 1.6x10-19 C, N = ?   
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27.6 Electrical Power  
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Cost  
• Cost = Power x time x price  
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•     
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28.1 Electromotive Force  
• Because the potential difference at the battery terminals is 

constant in a particular circuit, the current in the circuit is 
constant in magnitude and direction and is called direct 
current.  

• A battery is called a source of electromotive force. 
•  The emf ε of a battery is the maximum possible voltage 

that the battery can provide between its terminals.  
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28.1 Electromotive Force  
• Consider a circuit consisting of a 

battery connected to a resistor.  
•  The positive terminal of the battery is at 

a higher potential than the negative 
terminal.  

• Because a real battery is made of 
matter, there is resistance to the flow of 
charge within the battery. This 
resistance is called internal 
resistance r.  

•  For an idealized battery with zero 
internal resistance, the potential 
difference across the battery equals its 
emf.  
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28.1 Electromotive Force  
• As we pass from the negative terminal to the positive 

terminal, the potential increases by an amount ε.  
• As we move through the resistance r, the potential 

decreases by an amount Ir.  
•  The terminal voltage of the battery ΔV = Vb - Va is  

•  The emf is the voltage labeled on a battery.  
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28.1 Electromotive Force  
•  The terminal voltage ΔV must equal the potential 

difference across the external resistance R, often called 
the load resistance.  

•  The potential difference across the load resistance is  
   ΔV = IR.  
 
 
 
 
•  The current in this circuit depends on both the load 

resistance R and the internal resistance r.  
•  If R is much greater than r, as it is in many real-world 

circuits, we can neglect r.  
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•    
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r = (ε /I) – R  
  = (18/3) – 5.5 
  = 0.5 ohm 	


