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Abstract:

The aim of the experiment: Finding the resistance of a linear and non-linear component (carbon resistor, a diode, and a light bulb) from an I-V graph.

The method used: By taking several readings for I and V, and drawing I vs. V for every component.

The main results:
(a) R for the carbon resistor=

(b) The diode.
(c) Light bulb.

Theory:

The relation between the current passing through a circuit and the voltage difference it's terminals is called the I-V characteristic of the component. The graph of I vs. V of a linear component is a straight line. (R =1/slope) 
Components that don't possess straight line are called non-linear components like diodes.
Diodes are components which consists of two pieces, the p-type and the n-type of the same conducting materials joined together, these two terminal components allow the current to pass through it in one direction; therefore, the way in which the diode is connected with the batter is crucial, if the p-type of the diode is connected with positive terminal of the battery, then the current will pass through the circuit, and in this case the diode is said to be forward biased , but if the p-type is connected with the negative terminal of the battery, this will block the current to pass and a small amount of current will flow through the circuit, in this case the diode is said to be reversed biased.  
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The relation between the current I passing through a semi conducting diode and V have the form: I =                

Where I0 is the saturation current.

K is a function of temperature.

Another example of non-linear component is a light bulb; the resistor of such component depends on the temperature according to: R=R0 [1+α (T-T0)].
Where R0  is the resistance at T0.
α: is the coefficient of sensitivity.

Apparatus:

A DC. Voltage source (7 volts), carbon resistor (200 ჲ), a diode, a light bulb, two digital multimeters, connecting wires, and decade resistor box.
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 20 times when we connected the diode and 30 times when 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:

1- A resistor (200 ჲ).

	I mA
	14.81
	9.95
	7.54
	6.05
	5.06
	4.34
	3.81

	V volts
	2.95
	1.95
	1.50
	1.20
	1.02
	0.87
	0.76


2- A diode.
	I mA
	0.09
	0.50
	0.68
	1.09
	5.33
	10.07
	15.16
	21.0
	26.1

	V volts
	0.42
	0.51
	0.52
	0.54
	0.63
	0.67
	0.68
	0.69
	0.71


3- A light bulb.
	I mA
	102.0
	121.0
	188.0
	307.0
	282.0
	263.0
	246.0
	231.0

	V volts
	0.2
	0.35
	1.04
	2.69
	2.28
	1.99
	1.76
	1.55


Calculations:

From the graph: 

(1) The carbon resistance: R (theoretical) =200 ჲ.
                                           R (experimental) =
(2) The diode: R1 = (1/slope1) =
                       R2 = (1/slope2) =

(3) The light bulb: R1 = (1/slope1) =

R2 = (1/slope2) =

Conclusion:
From the results we find that the carbon resistor is a linear component, while a diode and the light bulb are non-linear components. 
The experimental value of the carbon resistor (196.7 ჲ), is near the true value of it (200 ჲ), the little difference maybe due to the large scale we took in the experiment and that maybe affected all the experiment.
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