Physics 3B Week 4: The First Law of Thermodynamics i
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1. Problem 1

Consider an ideal gas of diatomic molecules confined in a cylindrical volume of 2 liters. The gas is
carried through a closed cycle, and its specific heat ratio is 4 = 1.40. The gas’s initial conditions start
at atmospheric pressure and temperature 30 °C. The gas then goes through an isovolumetric process
doubling its pressure, then a quasi-static adiabatic process until its reaches its initial pressure, and an
isobaric process, which closes the cycle. (Ignore vibrational contribution of the molecules).

(1) Calculate the gas’s temperature, pressure, and volume at the end of the isovolumetric process.
(2) What is the gas volume after the adiabatic process? (3) Compute the work done on the gas during
one cycle.
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