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Purpose 
To verify Kirchhoff’s voltage law (KVL) and Kirchhoff’s 
current law (KCL) by comparing voltages obtained from a 
real circuit to those predicted by Kirchhoff’s Laws. 

 -:ةبرجتلا فادھأ
يناثلاو  (KCL) لولأا فوشریك نوناق قیقحت

(KVL)  نكمی لا يتلا ةدقعملا رئاودلا يف 
 اھطیسبت

Apparatus 
2 Power Supply, 3 resistors, an ammeter, 
breadboard, connectors     

  -:تاودلأا
 ةحول ،رتیمأ، ةیئابرھك تامواقم٣ ،رایت نیردصم
لیصوت كلاسأ ، لیصوت

Circuits 

Theory 

The two basic laws of electricity that are most useful in analyzing circuits are 
Kirchhoff’s laws for current and voltage. 

𝜮	𝑰𝒊𝒏 	= 	𝜮	𝑰𝒐𝒖𝒕 
Kirchhoff ’s Current Law (The Junction Rule) states that at any junction (node) of a 
circuit, the algebraic sum of all the currents is zero (sum of the currents entering the 
junction equals the sum of the currents leaving the junction). In other words, electric 
charge is conserved.  

𝜮	𝑽𝒔 	= 	𝜮	𝑹	𝑰 
Kirchhoff ’s Voltage Law (The Loop Rule) states that around any closed loop or path 
in a circuit, the algebraic sum of all electric potential differences is equal to zero. To 
calculate magnitudes of current and voltage in a circuit like Fig. 1, you will need to 
write three equations, making use of both the loop and junction rules. This results in 
three equations with three unknowns. For this experiment, you will measure 𝑉' and 
𝑅'	, then solve for the three currents, 𝐼' . 

Equations 

𝛴	𝐼𝑖𝑛 	= 	𝛴	𝐼𝑜𝑢𝑡  …………. equation (1) 𝛴	𝑉( 	= 	𝛴	𝑅	𝐼 ………equation (2) 
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unit meaning symbol 

𝑽 Power source’s voltage difference 
ردصملل يئابرھكلا دھجلا

𝑉 

𝑨 The current entering junction point 
عرفتلا ةطقنل لخادلا رایتلا

𝐼&' 

𝑨 The current exit from the junction point 
عرفتلا ةطقن نم جراخلا رایتلا

R I out

Ω Electrical resistance 
ةیئابرھكلا ةمواقملا

𝑅

Procedure 

Part I: Assume the direction of the current and apply KCL. Find the nodes (JUNCTIONS) 
and write the current equation (the selected point is (B)) 

𝛴	𝐼𝑖𝑛 	= 	𝛴	𝐼𝑜𝑢𝑡 

	𝐼1 + 𝐼2 =	 𝐼3                                   𝐼!+ 𝐼"−	𝐼# = 0 

Part II: Apply KVL. Divide the circuit in close loops and write the voltage equations 

     

Loop1 [ ABEFA] Loop2 [ BCDEB] experimental theoretical 

Apply KVL 
𝛴	𝑉( 	= 	𝛴	𝑅	𝐼 

−𝑉) + 𝑉* 	= 	−𝑅)𝐼) + 𝑅*𝐼*
−12 + 20	 = 	−680𝐼) + 1000𝐼* 

1000𝐼* − 680𝐼) + 0𝐼+ = 8 

Apply KVL 
𝛴	𝑉( 	= 	𝛴	𝑅	𝐼 

+𝑉) 	= 	+𝑅+𝐼+ + 𝑅)𝐼)
+12	 = 	470𝐼+ + 680𝐼)

0𝐼* + 680𝐼) + 470𝐼+ = 12 

𝐼*,
𝐼) =

𝐼+ =

Rewrite the equations in the general form 
𝑎	𝑥	 + 	𝑏	𝑦	 + 	𝑐	𝑧	 = 	𝑑 

𝐼(+ 𝐼)−	𝐼* = 0 

1000𝐼* − 680𝐼) + 0𝐼+ = 8 

0𝐼* + 680𝐼) + 470𝐼+ = 12 

1 

𝑉* = 20	𝑉, 𝑉) = 12, 		𝑅* = 1000Ω	, 𝑅) = 680	Ω	, 𝑅+ = 470Ω	

use Cramer’s Rule for a 3×3 System or the calculator 

 to find the currents value 

1 1 −1
1000 −680 0
0 680 470

0
8
12

Using calculator 

Mood-equation5-
choose 2-  

𝑥 = 𝐼* =	 𝑦 = 𝐼) =	 𝑧 = 𝐼+ =	

2
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