
EX1: Find Vab, I1, I2 ? 

 

 

 Solution: I I2 

I1 

Vab 

𝑉3 = 12 ∗
3

3 + 5
= 4.5𝑉, 𝑉2 = 12 ∗

2

2 + 6
= 3𝑉 

𝑉𝑎𝑏 + 𝑉2 + 𝑉3 = 0 ; 𝑉𝑎𝑏 = 𝑉3 − 𝑉2 = 1.5𝑉  

𝐼 =
12

8 ∕∕ 8
= 3𝐴; 𝐼1 = 3

8

8 + 8
= 1.5𝐴 = 𝐼2 
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EX2: Find I? 
Voltage divider: 

𝑉1 = 𝑉 ∗
𝑅1

𝑅1+𝑅2+𝑅3+⋯
      𝑎𝑙𝑙 (𝑅) 𝑎𝑟𝑒 𝑠𝑒𝑟𝑖𝑒𝑠   

Current divider: 

𝐼1 = 𝐼 ∗
𝐺1

𝐺1+𝐺2+𝐺3+⋯
    𝑎𝑙𝑙 (𝑅) 𝑎𝑟𝑒 𝑝𝑎𝑟𝑎𝑙𝑙𝑒𝑙   

Solution:  

I3 I1 I2 

+ 

_ 

I 

−𝟏𝟖 + 𝑽𝟏 − 𝟔 = 𝟎; 𝑽𝟏 = 𝟐𝟒𝑽; 𝑰𝟏 =
𝟐𝟒

𝟔
= 𝟒𝑨; 𝑰𝟐 =

𝟔

𝟔
= 𝟏𝑨; 𝑰𝟑 =

𝟔

𝟏𝟐
= 𝟎. 𝟓𝑨;  

𝐼 = 𝑰𝟏 + 𝑰𝟐 + 𝑰𝟑 = 5.5𝐴 
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Ladder cct 

EX3:  Find V2 ? 

I 
I2 I4 

I1 I3 
+ 

_ 
V2 

I I1 

I2 

I 

𝑰 =
𝟐𝟒𝟎

𝟖
= 𝟑𝟎𝑨  ;  𝑰𝟏 =

𝟑𝟎 ∗ 𝟔

𝟏𝟐
= 𝟏𝟓𝑨 = 𝑰𝟐    ;  𝑰𝟒 = 𝟏𝟓

𝟔

𝟑 + 𝟔
= 𝟏𝟎𝑨  ;  

∴ 𝑽𝟐 = 𝟐 ∗ 𝟏𝟎 = 𝟐𝟎𝑽 
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EX4: Find R? 

I I2 

I1 

- 2V    + 

R 

    𝟖 ∥ 𝟔 + 𝑹 =
𝟖(𝟔+𝑹)

𝟖+𝟔+𝑹
=

𝟒𝟖+𝟖𝑹

𝟏𝟒+𝑹
 

𝑹𝒕 =
𝟒𝟖 + 𝟖𝑹

𝟏𝟒 + 𝑹
+ 𝟔 =

𝟒𝟖 + 𝟖𝑹 + 𝟖𝟒 + 𝟔𝑹

𝟏𝟒 + 𝑹
=

𝟏𝟑𝟐 + 𝟏𝟒𝑹

𝟏𝟒 + 𝑹
 

𝑰 =
𝟐𝟎

𝑹𝒕 
=

𝟐𝟎(𝟏𝟒 + 𝑹)

𝟏𝟑𝟐 + 𝟏𝟒𝑹
 ; 𝑰𝟐 =

𝟐𝟎(𝟏𝟒 + 𝑹)

𝟏𝟑𝟐 + 𝟏𝟒𝑹
∗

𝟖

𝟏𝟒 + 𝑹
 

𝑰𝟐 =
𝟏𝟔𝟎

𝟏𝟑𝟐 + 𝟏𝟒𝑹
 ; 𝑹 =

𝟐

𝑰𝟐
=

𝟐(𝟏𝟑𝟐 + 𝟏𝟒𝑹)

𝟏𝟔𝟎

=
𝟏𝟑𝟐 + 𝟏𝟒𝑹

𝟖𝟎
 

𝑹 =
𝟔𝟔+𝟕𝑹

𝟒𝟎
            40𝑅 = 66 + 7𝑅               40𝑅 − 7𝑅 
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66𝑅 =
66

33
= 2Ω 



 

Convert                   

a 

b c 

a 

b c 

𝑹𝒂 =
𝑹𝒂𝒃 ∗ 𝑹𝒂𝒄

𝑹𝒂𝒃 + 𝑹𝒂𝒄 + 𝑹𝒃𝒄
         ;      𝑹𝒃 =

𝑹𝒂𝒃 ∗ 𝑹𝒃𝒄

𝑹𝒂𝒃 + 𝑹𝒂𝒄 + 𝑹𝒃𝒄
      ;     𝑹𝒄 =

𝑹𝒂𝒄 ∗ 𝑹𝒃𝒄

𝑹𝒂𝒃 + 𝑹𝒂𝒄 + 𝑹𝒃𝒄
 

b c 
b c 

   

 

a a 

Convert                   

𝑹𝒂𝒃 = 𝑹𝒂 + 𝑹𝒃 +
𝑹𝒂∗𝑹𝒃

𝑹𝒄
    ;  𝑹𝒂𝒄 = 𝑹𝒂 + 𝑹𝒄 +

𝑹𝒂∗𝑹𝒄

𝑹𝒃
       ; 𝑹𝒃𝒄 = 𝑹𝒃 + 𝑹𝒄 +

𝑹𝒃∗𝑹𝒄

𝑹𝒂
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Rab for Star  =  Rab for 

Rab = 𝑅1 + 𝑅2 = 𝑹𝒂 ∥ 𝑹𝒃 + 𝑹𝒄 =
𝑹𝒂(𝑹𝒃 + 𝑹𝒄)

𝑹𝒂 + 𝑹𝒃 + 𝑹𝒄
 

R𝑎𝑏 = 𝑅1 + 𝑅2 =
𝑹𝒂𝑹𝒃 + 𝑹𝒂𝑹𝒄

𝑹𝒂 + 𝑹𝒃 + 𝑹𝒄
     ;   R𝑏𝑐 = 𝑅2 + 𝑅3 =

𝑹𝒂𝑹𝒃 + 𝑹𝒃𝑹𝒄

𝑹𝒂 + 𝑹𝒃 + 𝑹𝒄
 

R𝑎𝑐 = 𝑅1 + 𝑅3 =
𝑹𝒂𝑹𝒄 + 𝑹𝒃𝑹𝒄

𝑹𝒂 + 𝑹𝒃 + 𝑹𝒄
 

𝑅1 + 𝑅2 − 𝑅2 + 𝑅3 =
𝑹𝒂𝑹𝒃 + 𝑹𝒂𝑹𝒄 − 𝑹𝒂𝑹𝒃 − 𝑹𝒃𝑹𝒄

𝑹𝒂 + 𝑹𝒃 + 𝑹𝒄
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𝑅1 − 𝑅3 =
𝑹𝒂𝑹𝒄 − 𝑹𝒃𝑹𝒄

𝑹𝒂 + 𝑹𝒃 + 𝑹𝒄
 

𝑅1 + 𝑅3 − 𝑅1 − 𝑅3 =
𝑹𝒂𝑹𝒄 + 𝑹𝒃𝑹𝒄 − 𝑹𝒂𝑹𝒄 − 𝑹𝒃𝑹𝒄

𝑹𝒂 + 𝑹𝒃 + 𝑹𝒄
     ;     2𝑅3 =

2𝑹𝒃𝑹𝒄

𝑹𝒂 + 𝑹𝒃 + 𝑹𝒄
 

Following the same procedure: 

𝑅1 =
𝑹𝒂𝑹𝒄

𝑹𝒂 + 𝑹𝒃 + 𝑹𝒄
        𝒂𝒏𝒅    𝑅2 =  

𝑹𝒂𝑹𝒃

𝑹𝒂 + 𝑹𝒃 + 𝑹𝒄
  

Converting  we will have: 

𝑹𝒂 =
𝑹𝟏𝑹𝟐 + 𝑹𝟐𝑹𝟑 + 𝑹𝟏𝑹𝟑

𝑹𝟑
  ;    𝑹𝒃 =  

𝑹𝟏𝑹𝟐 + 𝑹𝟐𝑹𝟑 + 𝑹𝟏𝑹𝟑

𝑹𝟏
      ;     𝑹𝒄 =

𝑹𝟏𝑹𝟐 + 𝑹𝟐𝑹𝟑 + 𝑹𝟏𝑹𝟑

𝑹𝟐
  

   divided b the sum of the resistors in the        . 

 .  

1. Each resistor of the        is equal to the product of a resistors in the two closes branches of          

    the 

         
2. Each resistor of the         is equal to the sum of the possible product combination of the  

 resistance of the        divided by the resistance          for  these  from   the   resistor  to  be  

 determined.     
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EX1:  Find IL? 

𝑅1 =
18 ∗ 2.2

18 + 2.2 + 2.7
= 173𝐾Ω     ;    𝑅2 =

18 ∗ 2.7

18 + 2.2 + 2.7
= 2.12𝐾Ω    ;    𝑅3 =

2.2 ∗ 2.7

18 + 2.2 + 2.7
= 0.26𝐾Ω 

𝑅𝑡 =
(4.7 + 1.73)(3.4 + 2.12)

4.7 + 1.73 + (3.4 + 2.12)
+ 0.26    ;     𝑅𝑡 = 3.37𝐾Ω 
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𝐼𝑡 =
120

3.37
= 35.6𝑚𝐴 

𝐼1 = 35.6
(3,9 + 2.12)

3.9 + 2.12 + (4.7 + 1.73)
= 17.2𝑚𝐴 

 𝐼1= 17.2𝑚𝐴       ;     𝐼2 = 𝐼𝑡 − 𝐼1       ;       𝐼2 = 18.38𝑚𝐴 

 𝑉𝐷= 120 − 𝐼2 ∗ 3.9 

𝑉𝐷 = 120 − 18.38 ∗ 3.9 = 48.32𝑉 

    𝑉𝐶= 120 − 𝐼1 ∗ 4.7       ;     𝑉𝐶 = 120 − 17.2 ∗ 4.7 = 39.18𝑉 

 𝑉𝐷𝐶 = 𝑉𝐷 − 𝑉𝐶      ;       𝑉𝐷𝐶 = 48.32 − 39.18 = 9.14V 

𝐼𝐿 =
𝑉𝐷𝐶

18
=

9.14

18
= 0.507𝑚𝐴 
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