Statistical Mechanics

4. Heat Engines: A pulse jet operates under a Lenoir cycle. This con-
sists of an adiabat, an isobar, and an isochore, as shown.
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Assuming that the working fluid is an ideal 3D monoatomic gas of N
particles:

(a) Find the work done in one complete cycle. (3 points)

(b) Find the heat exchanged in each step in the cycle. (3 points)

(c¢) Find the efficiency of the engine. Express your answer in terms of
pressures and volutmes. (3 points)

(d) To produce work, should the engine cycle operate clockwise (A —
B — C' — A) or counterclockwise (A — C — B — A) ? (1 point)
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