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Chapter 28 
Direct Current Circuits  
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28.3 Kirchhoff’s Rules  
•  It is not possible to reduce a circuit to a single loop. The 

procedure for analyzing more complex circuits is greatly 
simplified if we use two principles called Kirchhoff ’s 
rules:  
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28.3 Kirchhoff’s Rules  
•  Junction rule  

•  Kirchhoff’s first rule is a statement of 
conservation of electric charge.  

•  All charges that enter a given point in a circuit 
must leave that point because charge cannot 
build up at a point.  

•  Loop rule 
•  Kirchhoff’s second rule follows from the law of 

conservation of energy.  
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28.3 Kirchhoff’s Rules  
•  Loop rule 
•  Rules for determining the potential differences across a 

resistor and a battery:  
(a) Because charges move from the high-potential end of 
a resistor toward the low-potential end, if a resistor is 
traversed in the direction of the current, the potential 
difference ΔV across the resistor is – IR 
 

(b) If a resistor is traversed in the direction opposite the 
current, the potential difference ΔV across the resistor is 
+ IR.  
 

(c) If a source of emf (assumed r=0) is traversed in the 
direction of the emf (from – to +), the potential difference 
ΔV is + ε. The emf of the battery increases the electric 
potential as we move through it in this direction.  
 

(d) If a source of emf (assumed r=0) is traversed in the 
direction opposite the emf (from + to - ), the potential 
difference ΔV is -ε. The emf of the battery reduces the 
electric potential as we move through it.  
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28.3 Kirchhoff’s Rules  
•  In general, in order to solve a particular circuit problem, 

the number of independent equations you need to obtain 
from the two rules equals the number of unknown 
currents.  

• Any capacitor acts as an open branch in a circuit; that 
is, the current in the branch containing the capacitor is 
zero under steady-state condition-that is, the currents in 
the various branches are constant.  
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