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Abstract:

1) The aim of the experiment is to examine the I-V characteristic for different elements (resistance, diode, light bulb) and determine whether they are linear or non linear circuit components.

2) The method used: by reading different measurements of the current passing through the circuit and the voltage difference between its terminals (by changing the variable resistance) and plotting the different measurements into a graph.

Theory:

The  I-V characteristic is the relation between the current passing through a circuit and the voltage difference between its terminals.

 If the plot of the I-V characteristic for any element was a straight line, we conclude that components of that circuit are linear and that the slope of that line is (1/R) and that this element obeys ohms law (V=I*R).(example the carbon resistors)

If the plot of the I-V characteristic wasn’t a straight line then the components of that circuit are non linear components. And that resister doesn’t obey ohm’s law. (Example the diode, light bulb).

The diode 

It consists of two pieces:

1- p-type piece of a semi conducting material.  2- n-type piece of the same material.

Diodes are two terminal components that allow the current to pass through in one direction and if the diode parts were reversed there won’t be a passing current.
 The ways to connect the diode 

A) the forward-biased :by connecting the p-type terminal of the diode to the positive terminal of the battery.

B) The reverse-biased: by connecting the n-type of the diode to the positive terminal of the battery in this way the diode blocks the current so that parts of micro amperes pass through the circuit.
      We can relate the current passing through a diode and the potential difference by the equation I=I0 (ev/k -1).
Light bulb 
    A diode 
          Forward-biased                                                                        Reverse-biased 





Is an example of an element that possesses linear components and non linear components.

The resistance of the light bulb depends on the temperature according to the equation:
R=R0 {1+α(T-T0 )}

R0 is the resistance at temperature   T0.  α is the coefficient of the resistivity.

Procedure:

First, we connected the circuit as shown





                                   


                                                                 


The element of the circuit will be:

A. Carbon resistor.

B. Forward biased diode.

C. Light bulb.


In each case, we changed the value of R from the decade resistor box to have several measurements for the current and the voltage. We repeated this step 10 times when we connected the carbon resistor and 10times whenwe connected the diode and 10times we connected the light. Also when we connected the diode in its reverse biased situation and measured the saturation current I0.
When we get the measurements, we plot a graph of I vs. V for each component. Then we find R.
Data:

Data read from the resistor of (1K()
	           I(MA)
	              (v)

	.053
	.052

	.028
	.028

	.019
	.0179

	.015
	.014

	.012
	.011

	.010
	.010

	.09
	.09

	.006
	.006

	.005
	.005

	.003
	.002


Data read from the light bulb:

	           I(MA)
	              (v)

	229
	1.52

	212
	1.37

	163
	.804

	131
	.461

	.072
	.133

	.058
	.101

	229
	1.63

	229
	1.64

	230
	1.66

	226
	1.88


Data read from the forward biased diode:
	           I(MA)
	              (v)

	.056
	.406

	.028
	.38

	.019
	.364

	.014
	.353

	.012
	.344

	.01
	.338

	.088
	.332

	.007
	.327

	.005
	.319

	.005
	.316


Calculations:

From the graph: 

(1) The carbon resistance: R (theoretical) =1 k(
                                           R (experimental) =.028 -.015/.028-.015=1
(2) The diode: R1 = (1/slope) =.056-.028/.406-.38=.028/.027=1(
                       R2 = (1/slope2) =.012-.005/.344-.319=.007/.025=.25(
 (3) The light bulb: R1 = (1/slope1) =229-131/1.58-.461=98/1.12=87.5(
Results & Conclusion:

The carbon resistance acts as a linear function of I vs. V. And an accurate, reasonable result was obtained within the experiment, even thought it's not so precise.
It was also proved that the forward biased diode hasn’t a linear resistance, and the reverse biased diode passes just a very small amount of current .
The light bulb seemed to have a nonlinear resistance while starting to turn on because of the increase of temperature, and then obtains a linear resistance after a while.
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