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1 Enthalpy

a)

b)

Consider a process at constant volume in which the heat added is Q. Determine an
expression for the change in energy, dE in terms of the heat added.

Consider a process at constant pressure in which the heat added is dQ). Determine
an expression for the change in energy, dE in terms of the heat added. Is energy
more suitable, for describing heat added, for processes at constant pressure or constant
volume?

Use the definition of enthalpy to determine an expression for dH and use the result to
rewrite the infinitesimal version of the first law in terms of enthalpy.

Consider a process at constant volume in which the heat added is 6Q). Determine an
expression for the change in enthalpy, dH in terms of the heat added.

Consider a process at constant pressure in which the heat added is §Q. Determine an
expression for the change in enthalpy, dH in terms of the heat added. Is enthalpy
more suitable, for describing heat added, for processes at constant pressure or constant
volume?

Determine an expression for cp in terms of a suitable derivative of enthalpy]
Determine an expression for ¢y in terms of a suitable derivative of enthalpy)

Determine an expression for the enthalpy of a monoatomic ideal gas. Repeat this for a
diatomic gas.
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2 Adiabatic processes for an ideal gas

Consider an ideal gas. The aim of this exercise is to determine an expression for the PV
" curve for an adiabatic process. There are several general facts that we need:
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the internal energy as a function of V and T only depends on 7.

a) Consider an infinitesimal step in the process. Using the first law and regarding 7' and

V as independent, show that
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where v := cp/cy. Integrate to find the PV relationship for an adiabatic process.
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