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Introduction
A thermistor (thermally sensitive resistor) is a thermometer with a high sensitivity to temperature changes.  This device consists of a small piece of semiconductor material whose electrical resistance changes with temperature.  Thermistors are fabricated from oxides of various metals, such as nickel, manganese, iron, cobalt, and copper, then encapsulated in an epoxy.  Their accuracy as a thermometer is 0.1oC and are reliable from -50oC to 100oC.  They are often used in clinical thermometers and other biological applications because of the sensitivity and digital output capability.  

Materials:  10K thermistor, hot plate, multimeter, thermometer, ice

Procedure
1.  Prepare an ice bath in a large beaker and record the temperature.

2.  Connect the thermistor to the multimeter to record the resistance on the proper scale.

3.  Insert the thermistor into the ice bath and allow the temperature to reach equilibrium.

4.  Record the starting temperature and resistance, then plug in the hot plate.  

5.  Record the resistance and temperature at 5.0oC intervals to a maximum of 90oC, stirring gently to prevent uneven heating.

6.  Plot a graph of resistance (Ω) vs. temperature.

7.  Plot a graph of ln R vs. temperature.  

Analysis
1.  How does a thermistor differ from a true Ohmic resistor?

2.  Describe the relationships shown on each graph.  Write an equation relating resistance to temperature from the ln R vs. temperature graph.

3.  Why are semiconductor thermistors better suited for thermometers than ohmic materials?

4.  Calculate the temperature coefficient, α, using the equation:

R = Ro [1 + α (T-To)]

5.  Compare your coefficient with those in Table 18-1 and explain what your coefficient means.

