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For a gas obeying the equation of state:
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where A and B are constants, derive an equation for the temperature at the Joule-Thompson

inversion state. Present your equation in simplest possible form. The following two equations

may be of use:
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Starting with the equation:

Tds = du + pdv,

obtain the simplest expression for the enropy change As of an ideal gas with constant specific
heats.



An insulated combustor burns a stream of methane gas (CHy) with a stream of theoretical air.
Both streams enter at 25°C and latm. The combustion products exit at 2260/". Despite having
theoretical air the carbon combustion is incomplete such that the product species consist of
COn, CO, HyO, Oy, and inert Np. If the exiting HyO and N, remain the theoretical amounts,
determine the percentage of the entering carbon, , that burns to form COs;. You do not
have to enter numerical values for any properties, such as enthalpies (ie. the answer can be in
symbolic form for these properties but you must indicate any temperatures at which they are
to be evaluated).



The pressure-volume diagram of a Carnot power cycle executed by an ideal gas
with constant specific heat ratio £ is shown.

Demonstrate that:
El) V4 V_’g = V] V3

b) To/T5 = (Po/ Py *
) Ty/ Ty = (V3 V)"



