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L. "What is a heat engine? Obtain a general expression for its efﬁﬁg@
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The Joule cycle shown above consists of two constant-pressure step:
cennected by two adiabatics. Show that the Thermal efficiency of
reversible engine operating in this cycle, with an ideal gas of constan
heat capacities as the working medium is

where ’)/p e g?'- and L _(:?
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The symbols have their usual meanings.



2. A gas obeys the equation of state P(V —b) = RT and has the heat ca-
pacities per mole Cy and C» at constant volume and constant pressure

regpectively.
(a) Prove the relations
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and the Maxwells equations
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(b) Hence show that the internal energy U of the gas is the function
oU

of only temperature T" by finding (g—g):pand (gﬁ)T
(¢) Prove that Cp — Cy = R
(d) Show that for an adiabatic expansion P(V — b)7= constant

The symbaols have their usual meanings.
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