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Boyle experimental setup 

Vice 

Air filled 
syringe 

PASCO USB datalogger 
with pressure sensor 

Movement of plunger 
using vice changes the resistance 
of a resistor in a potential divider 
circuit. Hence voltage measured 
is proportional to displacement of 
plunger 

2V DC power supply for 
potential divider 

Syringe clamp 
assembly 
(not heavy duty!) 

Windows PC running CAPSTONE software 





Don’t get caught out – these data-loggers need to be switched on manually! 

Pressure sensor attatchment 

PASCO USB 
‘sensor hub’ 



Carefully turn the vice screw 
to release or depress the 
syringe plunger. 
 
 

Maximum volume of air 

Minimum volume of air 

Don’t force the plunger 
beyond about 80% of it’s 
maximum compression 



Load up CAPSTONE software and choose Table and Graph option 



Choose Absolute 
Pressure (y) 
and Voltage (x) as graph 
axis and table values 

Collect data for compression 
and then expansion. 
 
You may find air leakage 
at high compression means 
the ‘return stroke’ is at lower 
pressure 



Analysis   Export the data from CAPSTONE to Excel as a .csv file. 
 
Determine (using the dimensions of the syringe) the linear relationship between 
voltage and air volume, and hence calibrate the voltage measurement. 
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voltage 

voltage 
at maximum 
compression voltage 

at minimum 
compression 

plunger position 
(ml scale) 

plunger position 
at max voltage 

plunger position 
at min voltage 

Air volume is x Therefore expect Boyles’ Law to hold if one assumes 
negligible air leakage. Compression is slow enough 
for thermal equilibrium to always be established. 

constantPx Air pressure /Pa 
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Plotting  P vs 1/x should yield a straight line through the origin .... 
 
(Perhaps a different gradient for compression and release). 

Calculating the 
volume of air 
in the syringe 
from voltage 
measurements 



Release 

Compression 

transition! 


