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PAG8: Investigating gases
8.1 Estimating absolute zero from gas pressure and volume
STUDENT

[bookmark: _GoBack]Estimating absolute zero from gas pressure and volume measurements			
Introduction
In this experiment you will be taking measurements relating to the behaviour of gases. There are alternative methods of carrying out the experiments, but the procedures are based on the proportional relationships of temperature with pressure (for a constant volume) and temperature with volume (for a constant pressure).
Aim
· To determine a value for absolute zero
Intended class time
· 60 to 90 minutes


A) Variation in volume – Charles’ Law
Equipment
· capillary tube containing mercury bead  
· stainless steel ruler
· 1 litre beaker
· kettle or Bunsen burner
· ice
· thermometer
· barometer

Health and Safety
· Safety goggles or spectacles (as provided by the centre) must be worn.
· A mercury spillage kit should be available. You must notify your teacher immediately if there is a spillage of mercury.
Procedure
1. The apparatus is prepared for you with a bead of mercury in a capillary tube which is sealed at one end.
Record the length of the column of air trapped by the mercury at differing temperatures.
2. Plot a graph of the length of the column of trapped air against temperature.
3. Use the graph to estimate a value for absolute zero.
4. Record the ambient temperature and pressure at which you carried out your experiment.

B) Variation in pressure (the constant volume gas thermometer)
Equipment
· constant volume gas thermometer
· 1 litre beaker
· kettle or Bunsen burner
· ice
· mercury in glass thermometer

Health and Safety
· A mercury spillage kit should be available. You must notify your teacher immediately  if there is a spillage of mercury.
Procedure
1. The apparatus is set up with the reservoir of air in a water bath to allow the temperature to be varied.
The height of the mercury reservoir is adjusted to maintain the volume of air constant. This is done by varying the height of the reservoir to bring the level of the mercury back to a pre-determined level.
The change in pressure can be determined by the additional height of mercury above the initial equilibrium position.
2. Record the additional pressure in millimetres of mercury (mmHg).
3. Convert these readings into SI units for pressure.
4. Make an allowance for atmospheric pressure.
5. Plot pressure against temperature on a suitable graph.
6. Use the graph to estimate absolute zero.

Evaluation for both A) and B)
1. Determine the accuracy of your value for absolute zero against the accepted value.
2. Identify areas in your procedure which could contribute to any error.
3. Suggest methods which could improve the accuracy of your result.



Recording
As evidence for the Practical Endorsement you should have data collected from your group and additionally any class data required to allow graphical representation. All work should be clearly dated.
In addition in preparation for the assessment of practical work in the written examination, you should have used the data collected to calculate a value for absolute zero, explaining clearly how you have used the data in the calculation. 
You should be able to calculate the percentage difference between your calculated values and the accepted value.
You should be able to identify sources of uncertainty in the method and suggest improvements in the procedure.


This document may have been modified from the original – the master version is on the OCR qualification page.
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