Abstract:
The aim of the experiment: is to find the current passes through a load resistor in a complicated circuit.

The method used: is by using the equivalent circuit techniques of Thevenin and Nirton.

The main results:

	Theoretically 
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Theory: 
Kirchhoff's laws and The Superposition Principle are useful to analyze simple networks, but when analyzing a complicated network, using the equivalent circuit techniques of Thevenin and Norton is more adequate.

 Thevenin's method: Thevenin's theorem states that "any network of resistors and supplies having two output terminals can be replaced by a series combination of a voltage source 

(Є eq) and resistor (Req)." This theorem is important in finding the value of the current passing through or/and the voltage difference across the resistor (RL) in a complicated network, as in the following circuit:
To find the values of Req and Є eq by using Thevenin theorem, we should follow these steps: 

(1) Remove RL, and kill all the sources in the circuit by replacing the voltage sources with short circuits and current sources by open circuits as in the following figure. Then, calculate the resistance at the output terminals which is (Req).
Req = R1//R2= (R1 R2)/(R1+ R2)

(2) Remove RL, and return back the voltage sources, (as in the following figure), and calculate the voltage difference at the output terminals of the By applying Kirchhoff`s loop theorem we get:
      Є1 – IR1 – Є 2 = 0 

    Є1- Є 2 = I (R1 +R2)……. (1)

VA + IR1 – Є 1 + Vb= 0


   Vab =Є1 – IR1 
   Єeq = Є1 –IR1 ……. (2)
From the equations (1) and (2) we get: 

Єeq= Є1 –[ (Є1- Є 2) R1/(R1 +R2)] 
(3) construct Thevenin`s equivalent circuit, which is shown in the figure below, to find the current passing through and the voltage difference across RL. These values should be the same as those obtained in the original network.
IL= Єeq/ (Req+Rl )
Norton method: It is similar to Thevemin's theorem, and it goes through the following steps: 

(1) to find Req, the same procedure used by Thevenin`s is followed. 

(2)Replace RL by a short circuit as in the following circuit, and calculate the current passing through the wire (short circuit), which is (Ieq).
            Ieq= I1+I2    
           Ieq = Є1/R1 + Є2/R2
(3)By using a current source and a parallel resistance, construct Norton's equivalent circuit, which is shown below, and calculate the current passing through and the voltage difference across the RL. These two values should be similar to those obtained in the original circuit.

            (Ieq-IL)Req = ILRL                                                     

          IL (RL+ Req) = Ieq Req
        IL = (Ieq Req) / (RL +Req )
Apparatus:  

Two voltage supplies, three carbon resistors, a circuit board, and a digital multimeter.
Procedure:
We connected the following circuit:

We removed RL , then we killed the two power sources and we measured the equivalent resistance.

We connected the sources back, and then we measured Єeq.
Then we replaced RL by a short circuit and measured the current passing through it which is Ieq.
after that we constructed Thevenin`s equivalent circuit and measured IL, finally we constructed Norton's equivalent circuit to measure IL.
Data:
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Calculations:
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