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ABSTRACT

The resistances (R) for three devices – an Ohmic resistor, a semiconductor diode, and a light bulb were determined as a function of voltage (V) and current (I).  Ohm’s law (R=V/I) was applied to IV curves for the devices.  The resistances were 6.5 0.3 , and 107  respectively.

Purpose: To examine the IV curves of an Ohmic resistor, a semiconductor diode, and a light bulb.
Description: Voltage and current were measured for the three devices in three separate experiments.  The values were then plotted on a graph and resistance was determined from the slope of this graph.

Results: The measured values and IV curves for the three devices can be seen on the following pages.

Analysis:

2.) The internal resistance of the ammeter barely affected the measured resistance.  There was only a 4.6% change when the circuit was reconfigured.

     The lines passed directly through the origin for the two IV lines, which is expected.  According to Ohm’s law, if there is no voltage, then there is no current, and vice versa.

3.) As the applied voltage on the diode increased, the dynamic resistance decreased.  The diode seemed to behave as an Ohmic device around a voltage of 0.7 V, when its resistance was about 20  

4.) The IV curve is nonlinear because the temperature of the filament is constantly changing.  A device is Ohmic only if its temperature remains constant.

      The resistance varies in an expected way.  As the metal heats up, atoms inside it would become more excited, causing current flow through the metal to become drastically reduced.

Uncertainty in resistance for resistor (using first measured value, at 0.5 V):
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