






Question 3

Two containers each contain one mole
of oxygen, each with the same initial
volume, tem perature, and pressure.

One is compressed while being kept at
constant temperature, while the other
is cooled with a freely moving piston. If
the volume of each decreases by the
same amount, draw points on the graph
below to represent the endpoint of
each process and paths to indicate the
intermediate stages for each process.
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b) ln terms of the initial volume V, and initial pressure Pr, how much work is done

on the gas during the process on the right with the free piston?

P (v, - v,)
c) What is the area on the graph under the path you drew for this process?

P (v, - v')
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d) Hopefully you found the same resurt for b and c: when a gas compresses at
constant pressure, the work done on the gas is the area under the path on the pV

graph. ln fact, this holds for any process, even ifthe pressure isn't constant.
Explain how you could show this (Hint: for a more generar process, the pressure
will be olmost constant for very small chonges in volume):
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d) calculate the work done on the gas in the constant temperature process on the
previous page. Answer in terms of the in¡tial volume v1 and initial pressure p1.
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