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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 Vs volumes in
initial and final states respectively).
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Exercise Ne2
Two moles of dioxygen, supposed as an ideal gas, can be made to pass reversibly from the initial state
A(PA,Va,Ta) to the final state B(Ps=3Pa,Ve,Te=Ta) by three distinct paths:
1. path A 1 B: isothermal transformation;
2. path A 2 B: transformation represented by a straight line portion in Clapeyron P-V diagram;
3. path A 3 B: 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.: TA=300K)
(HE ¢y il
Al dus S s D B(Py = 3P,V , Ty = Ty) Al ) A(P,, 1, Ty) sl (g (Lllie o yind) pmansY) S (o (il 90 5
(ol dsmi A1 B JsY ellad) ]
P =V GsOS hbda o daine daad e 5 le 42 8 SU dlludl 2
ok dab e 0S50 Jsai 43 p QU el 3
T, = 300K : .&.& . T, AV dlla JS 8 aliiall Jlee Y1 ol &5 (05 008 Jaladia e 2300 @il Jie
Exercise Ne3
A solid has a constant isothermal compressibility coefficient y. It undergoes an isothermal transformation
such that the pressure goes from P1 to P>. Calculate the work received from outside.
We give: y; = 107''Pa~', P, = 1atm, P, = 100atm,V = 11 .
Compare to the work that an ideal gas of the same initial volume would receive under pressure P1 during an
identical transformation.
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Exercise Ne4
At low pressures, the specific heat capacity at constant volume of a diatomic gas (carbon monoxide) is a
function of the absolute temperature T: : ¢,(J.K™%.g7%) = Ay -+ 7% Ol A, = 141).K~. g7}, A, =492].g " et A, =
16.10%.K. g™,
1. Calculate the heat received by one mole of carbon monoxide when heated from 27°C to 127°C at constant
volume. (We give the molar masses: : ¢ = 12 g.mol~* et 0 = 16 g.mol~*. Deduce the average specific heat capacity
of this gas.
2. Calculate the heat if the heating takes place at constant pressure.
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Exercise Ne5
We consider a calorimeter and the water contained, with a total heat capacity I = 400 cal.°c~* and an initial
temperature 60=15 °C, in which a coil of negligible heat capacity is immersed, traversed by a liquid with a specific
heat capacity ¢ = 0,4 cal.°c~*. g=*, with a regular flow rate k = 1g.s~*. This liquid enters at the temperature 6:=80
°C and leaves at the temperature 0(t) of the calorimeter at time t. Thermal leaks will be neglected.
1. Establish the relationship giving 6(t) as a function of time t.
2. What would be the temperature of the calorimeter initially at 6o, if 100g of the liquid whose initial temperature
was 01 were poured directly, the coil then being empty?
3. The coil is now traversed by hydrogen which enters at the temperature 6:=80 "C and exits at the temperature
0(t) of the calorimeter, under the same initial conditions as previously; at the end of time t=100s, we note 6=52
°C. Determine the specific heat capacity of hydrogen, the flow rate isk = 1 g.s™.
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Exercise Ne6
The initial state of a mole of g.p is characterized by P, = 2.105Pa , 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,,w;,Q,,Q, and Q; as a
function of P, v, andy =c, /c, = 1,4
4. Check that AU=0 and AH=0 for the cycle.
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Exercise Ne7
An ideal gas passes from a state (p,,v;,T,) to a state (P,,V,,T,) following a reversible adiabatic transformation.
We sety = C,/C, = cte. The gas is compressed and goes from pressure Py to pressure P, = 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; =1lety = 1,4.)
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