Experiment # 1
Ohm’s Law
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Theory Ohm's law, named after its discoverer Georg Ohm [, states that the potential difference between two points along a connected path and the current flowing through it are proportional at a given (i.e., fixed) temperature:
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where V is the potential difference, I is the current, and R is a constant called the electrical resistance of the conductor. The potential difference is the voltage drop from one point to a second point within the connected path of a conductor, and is sometimes designated by E or U instead of V. The unit of resistance is the ohm, which is equal to one volt per ampere, or one volt-second per coulomb. The inverse of resistance, 1/R, is conductance, and its SI unit is the siemens (also unofficially called the mho). Conductance, or its alternating current (and frequency-dependent) analog admittance, is widely used in certain types of electrical and electronic analysis.
Experiment result
	V(v)
	I(mA)

	0
	0

	2
	2.2

	4
	4.2

	6
	6.2

	8
	8.3

	10
	10.4

	12
	12.5

	14
	14.4

	16
	16.5


Analyze the result


From the result we found some error that happen from experimentalist but the result were nearly the theory that when we calculated form Ohm’s Law that is 

V = IR

Where
V is voltage in circuit by DC Power Supply (v)



R is resistance in experiment which equal to 1 kΩ  and I is equal to 1 mA Therefore V must equal to 1 v
Conclusion


Ohm’s Law theorem shows about relationship between voltage and current in an ideal conductor by Ohm’s law equation:
V = IR
where V is the potential difference between two points which include a resistance R. I is the current flowing through the resistance. For biological work, it is often preferable to use the conductance, g = 1/R; In this form Ohm's Law is:
I = g V

Question

Do you think that Ohm’s Law can be used for every condition? Why?  And if no, so indicate the necessary conditions that Ohm’s Law can be used.  
-    Actually Ohm’s law can be used for every condition but there are some conditions that make resistance change and .

- Temperature: When the temperature of conduction is increase, the collisions between electrons and atoms increase also. Then the resistance will usually increase.
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where ρ is the resistivity, L is the length of the conductor, A is its cross-sectional area, T is its temperature, T0 is a reference temperature (usually room temperature), and ρ0 and α are constants specific to the material of interest.
· Strain: When the conductor was placed under tension so the conductor will be stretch and the length of conductor increases then the cross-sectional decrease and contribute to increasing of resistance.
What do you get from this experiment?

From this experiment we study about How to use Ohm’s Laws?  That is an important for engineer in every working day to design, calculate and debug the circuit. 
Experiment # 3

Thevenin’s theorem

and Norton’s theorem

Thevenin’s theorem
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In electrical circuit theory, Thévenin's theorem for electrical networks states that any combination of voltage sources and resistors with two terminals is electrically equivalent to a single voltage source V and a single series resistor R. For single frequency AC systems the theorem can also be applied to general impedances, not just resistors. The theorem was first discovered by German scientist Hermann von Helmholtz in 1853, but was then rediscovered in 1883 by French telegraph engineer Léon Charles Thévenin (1857-1926).

This theorem states that a circuit of voltage sources and resistors can be converted into a Thévenin Equivalent, which is a simplification technique used in circuit analysis. The Thévenin Equivalent can be used as a good model for a power supply or battery (with the resistor representing the internal impedance and the source representing the EMF). The circuit consists of an ideal voltage source in series with an ideal resistor.
Conversion to a Norton equivalent

To convert to a Norton equivalent circuit, one can follow the following equations:
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Norton’s theorem
 Norton's theorem for electrical networks states that any collection of voltage sources and resistors with two terminals is electrically equivalent to an ideal current source, I, in parallel with a single resistor, R. For single-frequency AC systems the theorem can also be applied to general impedances, not just resistors. The Norton equivalent is used to represent any network of linear sources and impedances, at a [image: image11.png]Norton Equivalent Circuit
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given frequency. The circuit consists of an ideal current source in parallel with an ideal impedance (or resistor for non-reactive circuits).Norton's theorem is an extension of Thévenin's theorem and was introduced in 1926 separately by two people: Hause-Siemens researcher Hans Ferdinan Mayer (1895-1980) and Bell Labs engineer Edward Lawry Norton (1898-1983). Mayer was the only one of the two who actually published on this topic, but Norton made known his finding through an internal technical report at Bell Labs.
Conversion to a Thévenin equivalent
To convert to a Thévenin equivalent circuit, one can follow the following equations:
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Experiment result
	R    (Ohm)
	I     (mA)
	V      (v)

	100
	12.2
	0.8

	200
	12.3
	1.3

	300
	12.3
	1.6

	400
	12.3
	1.8


Table 1




Table 4 
	
	R      (Ohm)
	V                 (v)
	I           (mA)

	1.
	100
	0.88
	8.7

	2.
	200
	1.369
	6.2

	3.
	300
	1.683
	5.3

	4.
	400
	1.895
	4.1


Table 2
	
	R  (Ohm)
	V            (v)
	I     (mA)
	Thevenin

	1.
	100
	0.88
	8.7
	

	2.
	200
	1.367
	6.2
	R   = 0.248 Ω

	3.
	300
	1.684
	5.2
	V      = 3.06 v   

	4.
	400
	1.895
	4.3
	


Table3

	
	R  (Ohm)
	V            (v)
	I     (mA)
	Norton

	1.
	100
	0.875
	8.8
	

	2.
	200
	1.384
	6.9
	R   = 0.248 Ω

	3.
	300
	1.703
	5.7
	I         = 12.2 mA

	4.
	400
	1.898
	4.8
	


Analyze the result 
From this experiment we find that the result in table gets on smoothly with Thevenin’s and Norton’s theorem that be true when we compare the results with calculation.
Conclusion
Since Thevenin's and Norton's Theorems are two equally valid methods of reducing a complex network down to something simpler to analyze, there must be some way to convert a Thevenin equivalent circuit to a Norton equivalent circuit by:
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Question
1.) When R Changes, do you think that V   and R     will be change too? Why?
-  From the experiment when we change RL and measure Rth and Voc , we find that Voc and Rth are not change because in this theorem  we assemble complex network except the load so the load didn’t have any effect to Rth and Voc.

2.) When RL increase 
by 10%, do you think that IL and VL will be change or not? If yes, what are the values of them?

- If we increase RL by 10%, we will find that the ratio of V/I increases to (1.1)V/I from Ohm’s Law
3.) Compare the differences between Thevenin and Norton Equivalent Circuits and also explain the advantages and disadvantages of them.

- The different of Thevenin and Norton Equivalent Circuit is form of circuit.

Thevenin Theorem
4.) What is the value of RL in order to make the active power across it to a maximum (PL,max)?
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