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1 Work done in various processes

Consider an ideal gas initially at pressure P; and with volume V;. The gas is compressed to
half of its initial volume by one of the following two processes:

1. an isothermal process, where the temperature remains constant at all times,

2. a two-stage process in which the volume is held constant until the pressure doubles and
then the pressure is held constant until the volume halves.

a) Sketch each of these on a PV diagram.

b) Determine the work done for each process, expressing the result in terms of N,k and
the initial temperature 7;.
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2 Energy for an ideal gas process

A monatomic ideal gas with N particles, initially at volume V;, undergoes an expansion that
doubles its volume. During this process,

P=I—/§

where @ > 0 is a constant with units of Pa mS.

a) Determine the work done on the gas.
b) Determine the change in internal energy of the gas.

c¢) Determine the heat that enters or leaves the gas.
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