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Abstract:
· Aim of the experiment: is to prove experimentally the Superposition principle (SPP) and Kirchhoff’s laws(loop theorem and the junction theorem).

· The method used: by directly measuring the currents and the voltage differences through the carbon resistors using digital multimeter.

Theory:
Analyzing networks has many techniques. Kirchhoff's Law is one of these techniques, and it's divided in two parts:
· Loop theorem: The algebraic sum of the voltage drops and electromotive forces (emf's) in a closed electric circuit is always zero. In other words, the power generated by sources in a closed circuit is totally consumed by the circuit components.

      (i Vi = 0      (      (k (k = (j IjRj
· Junction theorem: It's just the principle of conservation of charge applied to electric circuits. The algebraic sum of the currents passing through any circuit junction is always zero.
     (j Ij = 0

The Superposition Principle (SPP) is also another technique in analyzing a network. A response (desired current or voltage) at any point in a linear circuit (circuit equations are linear) having more than one source can be obtained as the sum of the responses caused by each of the independent sources acting alone.
So in the network shown below:

When replacing (2 by a short circuit  (   I31 = I1R2/(R3+R2)

When replacing (1 by a short circuit  (   I32 = I2R1/(R3+R1)
Data:

	Using K. Laws
	I (mA)

Exp.
	V (volts)

Exp.

	For R1


	2.26
	2.10

	For R2

	-0.94
	-2.08

	For R3
	1.32
	6.11


When replacing (2 by a short circuit:   I31=1.09 mA    ,    V32=5.05 V.
When replacing (1 by a short circuit:   I32=0.23 mA    ,    V32=1.04 V.

Calculations:

Theoretical calculations:

Kirchhoff's Law:

From the junction theorem:  I2 = I1 + I3 ………………(1)

From the loop rule, the left loop: 1000I1 – 4700I3 = -8……………….(2)

The right loop: 2200I2 + 4700I3 = 4 ………………(3)

By solving the three equations we obtain:  I1 = -2.11 mA

                                                              I2 = -0.86 mA 

                                                              I3 =  1.25 mA

For the minus sign of the current we should reverse the direction in the network.

SPP technique: I31 = I1R2/(R3+R2) =  2.11*2200/(2200+4700) = 0.67 mA.

                       I32 = I2R1/(R3+R1) =  0.86*1000/(1000+4700) = 0.15 mA.

                       I3 = I31 + I32 = 0.82 mA.
	Using K. Laws


	I (mA)


	V (volts)



	
	Exp.


	Th.


	Exp.


	Th.



	R1=1000(

	2.26
	-2.11
	2.10
	-2.11

	R2=2200(

	-0.94
	0.86
	-2.08
	-1.89

	R3=4700(
	1.32
	1.25
	6.11
	5.88

	Using  the(SPP)
	Exp.


	Th.



	I31  (mA)


	1.09
	0.67

	132 (mA)


	0.23
	0.15

	I3    (mA)


	1.32
	0.82


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.
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