Exercise Nel
Consider a mole of gas undergoing isothermal compression from (Po, To) to (2Po,To). Give the expression for the work
received by the gas depending on whether it is:
1. An ideal gas (we will express W as a function of To);
2. of a Vander Waals gas: (P + a / V?)(V — b) = RT(we will express W as a function of V; and V; the volumes in the
initial state and the final state).
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Exercice Ne2
We consider two moles of dioxygen, a supposely perfect gas, which can be made to pass reversibly from the initial
state A(Pa,Va,Ta) to the final state B(Ps=3Pa,Vs, Te=Ta) by three distinct paths:
1. path A1B: isothermal transformation;
2. path A2B: transformation represented by a straight line portion in Clapeyron P-V diagram;
3. path A3B: transformation composed of an isochore then an isobaric.
Represent the three paths in a Clapeyron diagram and calculate in each case the work involved according to Ta. (A.N.:
TaA=300K)
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Exercice Ne3
The initial state of a mole of g.p is characterized by P, = 2.10°Pa , V, = 141. This gas is successively subjected to
the following reversible transformations: an isobaric expansion which doubles its volume; an isothermal compression
which returns it to its initial volume and finally an isochoric cooling which returns it to the initial state.
1. At what temperature is isothermal compression carried out? Deduce the maximum pressure reached.
2. Represent the transformation cycle in the P-V diagram.
3. Calculate the work and heat exchanged by the system during the cycle, i.e. W; ,W, ,W5,0Q,,0Q, and Q; as a
function of Py,Voandy =c¢, /c, = 1,4
4. Check that AU=0 and AH=0 for the cycle.
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Exercice Ne4
An ideal gas passes from a state (P;, V4, T;) to a state (P,, V5, T,) following a reversible adiabatic transformation. We
sety = C,/C, = cte. The gas is compressed and goes from pressure P1 to pressureP, = 2P;. Calculate the work
exchanged by the gas and the external environment as a function of P, , V; et y. What happens to the work if the gas is
suddenly compressed under an external pressure? P, = P,
(P, = 1bar,V; = llety = 1,4.)
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