(¢) The system temperature is changed to a new value T, such that T, = 2T;. Quantify the
effect of this change on the probability determined in part (b) (i.e. By what factor will the

probability determined in part (b) change because of this temperature change?). A
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2. For the grand canonical ensemblej sider fluctuations in the number of particles. The .~

relative magmtude of these ﬂuctuatlons in the number of particles is given by the expression:

ON __ kBTKl/2
N %

where N is the average number of particles, K gis the Boltzmann constant, 7 is the temperature,

K is the isothermal compressibility, and V' is the volume of the system. yo_ |

(a) Derive an expression for the relative fluctuations in the number of particles in an ideal gas
system (Hint: Use the ideal gas equation of state).
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