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First exam of thermodynamic
Exercice 01 (08 points)

A mass m = 122 g of air (Diatomic ideal gas), has a volume of V; = 100 L , Temerature of
To = 15 °C and pression Py = 1 atm . Compress it to a pressure of P; = 20 atm

We give: y =14, M =29 g/mol, Ry =832 J/mol . K , Cy = —
[7:- 7
Vi P

1°/ Isothermal compression (A — B): We suppose that there is no variation in temperature.

Calculate: 1) The Work (W,5) , the variation of Internal energy (AU,p ) and the Quantity of
heat exchanged (Q4p).

2°/ adiabatic compression followed by isochoric cooling:

We start from the same initial state and compress the gas adiabatically up to pressure P,
following that it got to cool without varying volume until it reached the initial temperature T

After cooling, we aim to get air at P; pressure.

Calculate: The Pressure P, , The Work (W), (Wcg), the variation of Internal energy
(AUsc ) , (AUgp ) and the Quantity of heat exchanged (Qac) (Qcg) -

3°/ Represent the two transformations on the Clapeyron diagram.
Exercice 02 (06 points)
1°/ what is the different between open, closed and isolated System.

2°/ what is the different between centesimal, absolute scale, scale with two fixed points and
scale at fixed point (with examples).

- 3°/ what is the Difference between The Pyrometer and Expansion Thermometer

4°/ what is the difference between Extensive and Intensive Property.



Prove That:

1)dH = 6Q +VdP
2)ym.cp =m.cy + nRy
Exercice 03 (06 points)

Two cylinders A and B of equal capacity are connected to each other via a stopcock. A
contains a gas at standard temperature and pressure. B is completely evacuated. The entire

system is thermally insulated. The stopcock is suddenly opened. Answer the following:
1°/ what is the Final pressure of the gas in A and B?
2°/ what is the change in the Temperature of the gas?

3°/ Do the intermediate states of the system (before settling to the final equilibrium state) lie

on its P-V-T surfaces.

Good luck
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