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Abstract:

The aim of the experiment: is to compare the results (the current values) that we get experimentally with the results we calculated from applying Kirchhoff's laws and The Superposition Principle in analyzing an electric network. 
The method used: by connecting a network and measuring the currents through the carbon resistors using digital multimeter directly.
The main results:
 Using Kirchhoff's laws.

Theoretically: 
	
	
	

	
	
	


Experimentally: 
	V3=8.78
	V2=2.72V
	V1=3.02V

	I3=2.07
	I2=1.39
	I1=3.45


Using The Superposition Principle:


Theoretically:

	
	

	
	


Experimentally:
	
	
	

	
	
	

	
	
	


Theory:
When a circuit includes many elements such as resistors, voltage sources and current sources connected together in a complicated way, it is called an electric network. To analyze these complicated networks, we cannot apply Ohm's law and the simple parallel and series connection rules. Therefore, some techniques were developed to solve these networks such as Kirchhoff`s Laws and the Superposition Principle (SPP).
Kirchhoff's laws:

1-loop theorem: the algebraic sum of the voltage drops and electromotive forces (emf's) in a closed electric circuit is always zero. (This is the principle of conservation of energy).
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 2-Junction theorem: the algebraic sum of the currents passing through any circuit junction is always zero. (This is the principle of conservation of charge).
(Ii=0
The Superposition Principle: It states that: { The response (a desired current or voltage) at any point in a linear circuit having more than one source can he obtained as the sum of the responses caused by each of the independent sources acting alone. } It is applied if the circuits' equations are linear.

Apparatus:
Two power supplies, three carbon resistors, a circuit board, and a digital multimeter.

Procedure:

1-we connected the circuit as shown:

2-we measured the currents that pass in each resistor.

3-after that we started to use the superposition principle and that’s by (1) replacing ε2 by a short and measuring the current of R 3 and we called it I31.
              (2) Then we connected ε2 back then we replaced ε1 by a short and measured the current in R 3 and we called it I32.
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Conclusion:

We could prove Kirchhoff's Laws and Superposition Principle SPP, even though we've got a wide range of errors due to the unstable devices like the power source which was so sensitive that we couldn’t assign the 8 volts value accurately, and the readings of the devices were always changing.

The difference of the minus sign due to connecting the ammeter and the voltmeter i.e. reversing their polarity while adding them to the circuit.

Calculations:
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