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Solution to February 2010 Challenge

D The Role of the Mole

One mole of a monatomic gas is heated in such a way
that its molar specific heat is 2R. During the heating, the
volume of the gas is doubled. By what factor does the
temperature of the gas change?

Solution:
We shall start from the first law of thermodynamics,
dE=dQ-pdyV,
where E is the internal energy of the system, p is the
pressure, V is the molar volume, and Q is the heat trans-
ferred by the surroundings. For an ideal gas, E depends
on the temperature only.
Also, the ideal gas law states that
pV=RT
(T is the absolute temperature.)
For a monatomic gas,
E = 3RT/2.
Hence,
dQ=dE+pdV=3R/2)dT +pdV =(3R/2) dT +
(RT/V) dV.
The transformation applied to the gas is such that
dQ=2RdT
Therefore,
(RT/V) dV = (R/2) AT
or
2d(InV) = d(InT).
Hence
V2/T = const.

Therefore, doubling the volume of the gas will multiply
its temperature by a factor of four.
(Contributed by André Bellemans, Université Libre de
Bruxelles, Belgium)
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Rafael Parpinel Cavina, student (Universidade de Sao
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Many thanks to all contributors and we hope to hear
from you in the future!
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