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ABSTRACT

The temperature coefficients of resistivity for copper and carbon were determined and compared to their known values.  The calculated values were determined as functions of resistance and temperature.  The calculated value for copper was 3.2E-3/oC, a % error of 18%, and the calculated value for carbon was -2.0E-4, a % error of 60%.
Purpose: To determine the temperature coefficient of resistivity for copper and carbon and compare calculated values to accepted values.
Description: A current was passed through two different typed of resistors in two separate trials.  The resistors were immersed in water, with the temperature of the water increasing steadily over the duration of each 10-minute run.  The resistance of each resistor was calculated during the experiments at different temperatures using Ohm’s Law, and was plotted vs. T-T0 (the temperature at each measurement point minus the initial temperature).  Using the slopes of these plots, the temperature coefficient of resistivity for the two materials was calculated. 

Results: The table of values for the carbon and copper resistors and the corresponding plots can be seen in the attached pages.

Questions/Discussion:

12.) The uncertainty in the slope of the Copper line can be estimated using the uncertainties in the two variables. 
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13.)
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This value is expected, as most materials have low resistance values only when they are relatively cold.  A value below freezing is obviously cold.
15.) For T= 40oC, R024
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17.) The effect of the uncertainties in measuring constant current and temperature are relatively negligible, as both are measured by machines.  What uncertainties there are, however, would affect the values for resistance and T-T0.  Current (I) affects the value for resistance because the resistance is based on the equation R=V/I, and temperature affects the value for T-T0 because it represents the variable T.  These two values and their uncertainties both affect the value of the slope (m) of the line for the R vs. T-T0 graph, which in turn affects the value of the temperature coefficient of resistivity, given by α=m/R0.
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