Example 6.1

A certain gas expands in volume from 2.0 [, to 6.0 ], at constant temperature. Calculate the work done by the gas if it expands (a)
against a vacuum and (b) against a constant pressure of 1.2 atm.

Strategy A simple sketch of the situation is helpful here:
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The work done in gas expansion is equal to the product of the external, opposing pressure and the change in volume. What is the

conversion factor between L - atm and J?

Solution

(a) Because the external pressure is zero, no work is done in the expansion:

w = —PAV
= —(0)(6.0-2.0L
0
(b) The external, opposing pressure is 1.2 afmn. so
w = —PAV
= —(1.2atm)(6.0-2.0)L
= —48L-atm
To convert the answer to joules, we write
A L, 101,31
w o= —48L-atmX ;-
= —49x10%]

Check Because this is gas expansion (work is done by the system on the surroundings), the work done has a negative sign.

Practice Exercise A gas expands from 264 ml. to 971 ml at constant temperature. Calculate the work done (in joules) by the gas if
it expands (a) against a vacuum and (b) against a constant pressure of 4.00 atm.



