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TEACHER NOTES 
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Equipment 

Hot plate (mains 
powered) 

Laptop running 
Capstone datalogging 
software 

Thermistor 

2V DC 
power 
supply 

Beaker of 
(initially!) 
cold water 

Fixed resistor 
(100ohm) 

PASCO 
Sparklink 
USB hub 

Thermocouple Voltmeter 

Ammeter 

Sparklink 
power supply 

Given the minimum thermistor resistance (at 100oC) is about 100W, you don’t actually need the 
fixed resistor, as the maximum current draw is still much less than an amp. However its inclusion 
does help to reinforce a current-limiting precautionary principle in experimental work. 



Fixed resistor PASCO USB Sparklink with ammeter, 
voltmeter and thermocouple 

Laptop running 
Capstone 

Thermistor 

Thermistor & thermocouple 
in water on a hotplate 



One can use a thermistor in a potential 
divider circuit. 
 
If we know the temperature 
variation of thermistor resistance, we 
can find temperature from the potential 
divider voltage ratio (assuming we know 
the fixed resistance R1). 
 
In this experiment, the idea is to 
find the temperature variation of 
thermistor resistance R.  
 
This is achieved by immersing a 
thermistor in water, which is slowly 
heated and its temperature is recorded 
independently. A direct measurement 
of resistance can be made by recording 
the current flowing through, and 
voltage across, the thermistor during 
the heating process. 



Screenshot from Capstone datalogger software. Temperature, voltage, current are logged at  
10Hz for about 30mins, as the water is heated from 20oC to about 98oC. 

Temperature vs time 

Voltage vs time 
Current vs time 



The conductance (1 / resistance) of a thermistor varies with temperature 
(in K) via a Boltzmann factor. For electrons to be promoted to a 
‘conduction band,’ with modest probability, their average thermal energy 
kBT must exceed the ‘band gap’ or ‘activation energy’   associated with 
the semiconductor that constitutes the thermistor. 
 

Hence: 

0

0

0
ln ln

B

B

k T

k T

B

R
R R R e

e

R R
k T









  

  

ln R

1

T

B
k



1
0

ln R

So if ln(R) vs 1/T is a straight line, the Boltzmann factor model is plausible. 
And if there is a strong correlation, the gradient of the line yields the ‘band gap’ energy . 
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ln(R) vs 1/T is a straight line to 
a high degree of positive 
correlation. 

t,T,I,V  datalogger 
measurements imported 
into an Excel spreadsheet. 
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Model curve 

‘band gap’ energy  



 

0

2.1397

0

1
ln ln ln 2.1397 2543.4

/ 0.1177 2543.4JK  

B

B

R R R
k T T

R e
k





    

W   

 

23

19

20

2543.4

( /K)

2543.4 1.38 10
eV

1.602 10

0.219eV 3.5099 10 J

/ 0.1177 TR e











 
 



   

 W 

1
ln 2.1397 2543.4R

T
  

Line of best fit 

Model curve 
underlay 


