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PAG8: Investigating gases
8.4 Verifying pV = NkT
STUDENT
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Introduction
In this activity you will be taking measurements to support a formula relating to the behaviour of gases. The equipment and measuring apparatus are familiar, but obtaining readings, making appropriate calculations and deciding how best to present the data may present some challenges. 
Aim
· To identify if the equipment available can demonstrate that the relationship
pV = NkT is valid.
· To calculate volume V for various readings of pressure p
· To consider whether it is possible to quantify N in any way
· To determine how best to demonstrate the validity of the relationship
Intended class time
· 45 to 60 minutes
Equipment
· Bicycle tube
· Bicycle pump
· Pressure gauge
· Metre rule
· Vernier calipers
· Thermometer 
· Safety goggles to EN166F

Health and Safety
· The tube should not be inflated beyond its rated pressure 
· Safety goggles or spectacles (as provided by the centre) must be worn at all times.


Procedure
1. Inflate tube to just retain shape, noting number of “pumps” required
2. Take adequate measurements to determine the volume V of the tube 
3. Measure the pressure p
4. Repeat the readings, having increased N, to give a range of values for P and V
5. Tabulate the raw data and any necessary calculated data
6. Plot a suitable graph based on the format y = mx (+ c)
7. Review the data and make observations of the outcome of the graph 
8. Evaluate the outcome. Does the data support the formula? Are there any discrepancies? How did you take account of N? What other factors could have affected the outcome?
Recording
As evidence for the Practical Endorsement you should have data collected from your group and the subsequent calculation and analysis necessary to verify the equation. 
All work should be clearly dated.

In addition, in preparation for the assessment of practical work in the written examinations, you should have evaluated the data collected to support your hypothesis and should be able to comment on discrepancies and other factors affecting the outcome.
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