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	The relationship between current, voltage and resistance in conductors is governed by Ohm’s law, which says that the ration of current to the potential difference is constant if physical conditions such as the temperature are constant. Since, both of these are proportional in Ohm’s law, it is expected that the graph between V and I would be a straight line, however, due to the change in resistance from higher temperatures caused by currents, it will not necessarily be a straight line. In this experiment, a light bulb filament made from Carbon and Tungsten were used to predict the operating temperatures for each. A direct circuit was used to demonstrate Ohm’s second and first laws and to demonstrate temperature. The currents were measured using Digital multimeters (DMMs) according to the change in voltage. Using the current and voltage ratios, the resistance at zero voltage and room temperature was estimated using a plotted graph and extending it. The resulting values of RO were used to estimate operating temperatures T for Carbon and Tungsten.





Part A Tungsten










Part B Carbon
	



Results
Resistance in Tungsten Bulbs
	RT = V/I    (at 110V, I = 0.19mA)   
                = 110 / 0.19
= 578.95 
R = V/I   (at 2V, I = 0.031 mA)
   = 2.0/0.031
 = 64.51 

RT = RO [1 + w (T – T0)]
  T = (1/w) [RT/RO – 1]    (from the graph, RO = 43.072)
       =  {1/(4.5 x 10-3)} x [(578.95/43.072) – 1]
= 222 x 12.44
= 2762.00 C

Resistance in Carbon Bulbs
         RT = V/I    (at 110V, I = 0.39mA)   
                = 110 / 0.39
= 282.05 
R = V/I   (at 2V, I = 0.001 mA)
   = 2.0/0.001
 = 2000 

RT = RO [1 +  (T – T0)]
T = (1/c) [RT/RO – 1]  (from the graph, RO = 1926.62 )
     = {1/(-0.5x10-3)} x [(282.05/1926.62) – 1]
= - 2000 x -0.854 
= 1708 C

Sources of Experiment Error
	There are a number of different factors that could be responsible for the experimental errors that have arisen. The errors can be classified as either systematic or random. Systematic errors may have arisen from any faults in the equipment and instruments used for measurement, or from any external environmental conditions, whereas random errors may have arisen by accident in which the cause is not known. 
	One of the sources of systematic errors could be failure to calibrate the instrument before using it to obtain the data. Upon unavailability of a standard, another voltmeter and ammeter could be used to compare the results to determine the instrument’s accuracy. It is possible that the zero reading may not have been taken appropriately, either due to parallax errors or by mistake, before obtaining the measurements.  Consequently, if the readings from the ammeter and the voltmeter are not accurate, it will lead to varying R values that may be higher or lower than the theoretical values. 
	Another possible source of error could be from an improper setup of the circuit. The time for which the switch was closed also plays a part since it would lead to higher temperatures which would, in turn, lead to higher values of resistance in the experiment. Similarly, if the DC power supply was variable that could lead to inaccurate results, as the actual voltage level may vary from the theoretical voltage level used in the experiment. A source of this variation could be the voltage source that have been in use for a long period of time, that may not be able to sustain a stable voltage during the experiment. 
Thirdly, the resistors used in the lab experiment are mostly metal or carbon based, whose tolerance value can vary considerably. A golden band on the resistors suggests a variation of 5% while a silver bands suggests a 10% tolerance variation. A higher tolerance value of the resistors used in the experiment means that the fluctuation in current and voltage would be higher apart from their theoretically determined value. At lower voltages, any variation in the results would make a significant difference in the plotted curve and its y-intercept.
 Thus, the cumulative effect of these error sources may have contributed to the variation we seen in the experimental and the theoretical results. 

Conclusion
	The results demonstrated that carbon and tungsten are ohmic, and follow Ohm’s law, however some experimental errors lead to variation in some values. It was also learnt that temperatures significantly affected resistance which prevented the curve from being a straight-line. However, for both resistive components, Tungsten and Carbon, voltage and current showed a direct relationship with resistance, apart from certain variations. It also showed that higher temperatures are achieved in Carbon filaments than Tungsten filaments. 
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