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 (Kirchhoff's Voltage Law (KVL)قانىن كير شىف للجهىد )

 " في اي مسار مغلق يكىن المجمىع الجبري للجهىد مساوياً صفراً"ٌُص عهى 

 

            

              

 -خطٕاخ انحم تطزٌقح كٍز شٕف:

 َفزض اتجاِ انتٍار فً كم فزع )يسار يغهق( -1

 كتاتح يعادنح انجٓذ نكم يسار يغهق  -2

Example 1: In the following circuit, calculate the current in each 

element of the circuit using Kirchhoff's Law 

 

                               

  

 

 

 6V 
I1 I2 

A B D 

C 
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Sol: 

In the first loop I1: 

6 = 2× I1 + 5 × ( I1 + I2 ) 

In the second loop I2: 

2 = 4 × I2 + 5 × ( I1 + I2 ) 

Solving the two equations 

30 = 35 × I1 + 25 ×I2  

-14 = -35 × I2 - 63 × I2  

 ـــــــــــــــــــــــــــــــــــــــــ

16 = 0 – 38 I2 

     
  

   
           

Sub. The value of I2 in the second equation we get: 

2 = 5×I1 – 9 × 0.421 

   
     

 
        

So the current flow in RBC is: 

I3 = I1 + I2 

=1.16 + (-0.421) =0.739 A 
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 (Voltage divider Ruleالجهد )قانىن تقسيم 

تًا اٌ انتٍار انًار فً يقأياخ يٕصهح عهى انتٕانً ٌكٌٕ يتسأٌاً فاٌ ْذا ٌؤدي انى اٌ ْثٕط 

 انجٓذ عهى يقأيح حسة قإٌَ أو ٌعتًذ عهى قًٍح انًقأيح.

ى فًٍ ْذا انثٍاٌ ٌتضح نُا, اٌ انجٓذ انًطثق فً انذائزج انًٕصهح عهى انتٕانً سٕف ٌتسى عه

 انًقأياخ حسة قًٍح كم يُٓا, فالاكثز ٌكٌٕ ْثٕط انجٓذ عهٍٓا كثٍزاً ْٔكذا.

 ٔنحساب قًٍح انجٓذ عهى يقأيح فً انذائزج فاَُا َطثق انعلاقح انتانٍح:

   (
  
   
)   

 

 حٍث:

Vx ْثٕط انجٓذ انًجٕٓل عهى انًقأيح :Rx. 

RTانًقأيح انكهٍح : 

Vsجٓذ انًصذر : 

Example 2: In the following circuit find the value of voltage drop 

through the resistance R3 

 

Sol: 



   

Page 5 of 16 
 
 

 

Department of Computer Engineering Techniques (Stage: 1) 
Fundamentals of Electrical Engineering 

Dr.: Jaber Ghaib & M.Sc. Sarah Abbas 

SarahAbbas@mustaqbal-college.edu.iq 

 

 

 (Kirchhoff's Current Law (KCL))قانىن كيرشىف للتيار 

فً اي َقطح فً انذائزج فاٌ انًجًٕع انجثزي نهتٍاراخ ٌسأي انصفز. اي اٌ يجًٕع 

 انتٍاراخ انذاخهح انى انُقطح ٔانخارجح يٍ انُقطح تسأي انصفز. ٌٔتضح ْذا يٍ انشكم انتانً:

 

ًٌٔكٍ اعتثار اٌ اشارج انتٍار انذاخم انً انُقظح تكٌٕ سانثح ٔاشارج انتٍار انخارج يٍ 

 انُقطح تكٌٕ يٕجثح ٔ تانتانً:

I3 – I2 – I1 =0 

 

𝟏𝟎𝟎 ∗
𝟔𝟖𝟎

𝟏𝟎𝟎𝟎
 𝟔𝟖 𝑽 
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Example 3: Find the value I3 and I4 using Kirchhoff's Current Law 

(KCL). 

 

Sol: 

At node (a) 

 

At node (b) 
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Example 4: From the figure below find the value of I1, I3, I4, and I5 

 

Sol: at node (a) 

I = I1 + I2 

5A = I1 + 4A 

I1 = 1A 

At node (b) 

I3 + I4 = I5 

Since I1 is not divide so its equal to I3 

 I3 = I1 = 1A 

So that for I4 = I2 

I4 = I2 = 4A  

I5 = I3 + I4 = 1A + 4A= 5A 
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 (Current Divider Rule(CDR)قانىن تجزئة التيار ) 

ٌتجشأ انتٍار انًار فً يقأيتٍٍ عهى انتٕاسي, ٔ ٌتجشأ قًٍتّ تانتسأي عهى يقأيتٍٍ فً  -1

 حانح تسأًٌٓا فً انقًٍح 

 

ايا انتٍار انًار فً يقأيتٍٍ يختهفتٍٍ فٍتجشأ تٍث ٌكٌٕ نهًقأيح الاصغز تٍار أكثز, ٌٔكٌٕ  -2

 نهًقأيح الاكثز قًٍح تٍار أصغز.

 

 فً حانح يقأيتٍٍ يتصهتٍٍ عهى انتٕاسي 
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 I2ٔتُفس انكٍفٍح تكٌٕ قًٍح  

 

Example 5: find the value of the current I2 in the following circuit using 

(CDR): 

 

Sol: 
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Example 6: Find the value of the current I1 in the circuit bellow. 

 

Sol: 
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Example 7: from the circuit in the following figure find the value of the current 

and voltage in each resistance. 

 

Sol: by simplification the circuit we get 

          

 

The resistance RB and RC are in parallel 

 

The total resistance is 
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We can found currents in the circuit IA , IB, IC 

 

      

Since RB ,RC are equals, so the current will be divided between them 

 

By return to the original shape of the circuit, we can found the current following 

through the resistance R2, R3 

 

 

The voltages VA, VB, VC can be found as: 

 

By using KVL to prove the solution 
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Example 8: In the following circuit find the two currents Is and I5 and the voltage 

V7. 

 

Sol:  

The resistances R1, R2 and R3 are connected in series and its equivalent 24 

kΏ. The resistance R8 and R9 are connected in series and their equivalent is 9 kΏ.   

So the circuit can be drawn as 
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The voltage of the 24 kΏ resistance equal to 72V in parallel with the voltage 

source 

         

To calculate the value of V7 we use Voltage Divided Rule 

 

To find the current I6 

 

To calculate the current IS we use Kirchhoff's Voltage Law(KVL) 
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Q1: find the value of different voltages that can be obtained from a 12-V battery 

(VAB , VBC , VCD ,VAC ,VAD) with the help of voltage divider circuit shown below 

 

Ans.[6 V, 4.5 V, 1.5 V, 10.5 V, 12 V]  

Q2: Find the value of I3 and I4  using KCL 

                                                         Ans.[8 A, 18 A] 


