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Chapter6 Parallel DC Circuit 

 Parallel connection and total resistance 

 Parallel circuits analysis  

 Kirchhoff’s Current Law 

 Current Divider Rule 

 Voltage Sources in Parallel 

 



Parallel connections 

 Two elements are in 

parallel if they have two 

points in common. 

  Elements 1 and 2 have  

terminals a and b in common;  

they are therefore in parallel. 

 

 
R1 // R2   



Different representations of parallel connection  

 

 

R1

R2

R3



Mixtures of parallel and series 
connections 

R1 // R2  + R3 

(R1 + R2) // R3  
 

Or   R1,2  //R3 



Check understanding 
Exp1. What is the relationship between R1 

and R3? 

 (a) Parallel 

 (b) Series 

 (c) Neither R2 



Exp2.  Find the equivalent resistance of 

the net work. 

 (a) R1+R2+R3+R4 

 (b) (R1+R2)//R3//R4 

 (c)  (R1+R2)//R3+R4 

 (d) (R1+R2)//(R3+R4) 



Total resistance of parallel connections 
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GT = G1 + G2 + G3 + · · · + GN 

For parallel elements, the total conductance is the sum of the 

individual conductance. 

𝐺 =
1

𝑅
 



Two Special cases 
 Two parallel resistors 

 

 

 

 

 

 Equal parallel resistors (R1=R2 =…=RN =R) 
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The total resistance of two 

parallel resistors is the product 

of the two divided by their sum. 
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Exp3: Determine the total resistance for the parallel 

network 
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Exp4: Determine the total resistance for the parallel 

network 
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Exp5: Determine the total resistance for the parallel 

network 
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Parallel circuits 
If two elements are in 
parallel, the voltage 
across them must be 
the same. 
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For single–source parallel networks, the source current (Is) is equal 

to the sum of the individual branch current. 
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The power dissipated by the 

resistors is equal to the power 

delivered by the source.  

Is = I1 + I2 

Current & Power distribution 





Exp6. a. Calculate RT. 
   b. Determine Is. 
   c. Calculate I1 and I2, and demonstrate that Is = I1 + I2. 
   d. Determine the power to each resistive load. 
   e. Determine the power delivered by the source, and 
compare it to the total power dissipated by the resistive elements. 
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𝑒. 𝑃𝑆 = 𝐸𝐼𝑆 = 27𝑉 4.5𝐴 = 121.5𝑊 

𝑃1 + 𝑃2 = 81𝑊 + 40.5𝑊 = 121.5𝑊 𝑃𝑑 = 𝑃𝑐 



Exp7.  Given the information provided in the Figure          
            a. Determine R3. 
  b. Calculate E. 
  c. Find Is & I2. 
  d. Determine P2. 
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R3 = 10 Ω 

(b) E = V1 = I1R1 = (4A)(10Ω) = 40V 
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