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1 Work done in various processes
Consider an ideal gas initially at pressure % and with volume V;. The gas is compressed to
half of its initial volume by one of the following two processes:
an isothermal process, where the temperature remaing constant at all times, ‘
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 73,
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2 Adiabatic versus non-adiabatic process

Two compression processes will be illustrated for an ideal gas. Both start at the same initial

state and end at the same final state. One is adiabatic and the other is not.

a) How does the change in energy, AE, compare for the processes?
b) How does the work done compare for the processes?
c) For the non-adiabatic process is AE =W, AE > W, AE < W.
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3 Energy for an ideal gas process

A monoatomic ideal gas with N particles, initially at volume V;, undergoes an expansion that

doubles its volume. During this process,

P:E

where a > 0 is s constant with units of Pa m®.
a) Determine the work done on the gas.

b) Determine the change in internal energy of the gas.

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

Arswe a) w= - [PaV b
- S .
v ve
= - '%. d\j s 4 .
: Voly, PRl oL LN
. 3—.. _@. a _a _ _a Va V~F““'ZV;
Vi v NL vy T 2V,
b) AE= BfB = 2 NLTE- BNET Nele WLT=#V
- 3 (Bpve-BV)
3 (e - O. ' :_--.3.. < ""l‘.' = "30*
T Tz (U_{‘l"’v{: '—"-"’V‘\ 'z,a‘ 2V wn 4‘?
=34
( Ae=-3&
\\H_Mw""“"‘"‘
ME-wrg = 3 -0 g
. JCTRN ""“""«-\‘\\
=P G\(t‘, .}_.-c-tv ""‘-g;é" - - ‘9"" =0 /&: - .9_--
41 av avi | AV




