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Exercise Nel
For each of the systems defined below, specify whether it is a closed, open, or isolated system:

1- the solid matter of a burning candle, 6- refrigerating fluid in a refrigerator,
2- Combustion engine in working condition, 7- a charged and turned on mobile phone
3- an electric motor in operation 8- a hot coffee in a tightly closed thermos.

4- liquid water boiling in a saucepan,
5- The air in a sealed air tire,
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Exercise No2
For each of the systems defined below, specify whether it is a homogeneous or heterogeneous system:

1- a block of ice in liquid water, 4- butane, at room temperature, contained in
2- a block of ice with liquid water, a commercial bottle of this gas,
3- a solution of unsaturated sugar water, 5- a mixture of several gases in a closed
container.
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Exercise Ne3

A closed container is divided into two compartments. The first contains a gas A and the second a gas B. Specify
in each of the following cases the external environment of A:
1- all walls are permeable to heat.
2- all walls are permeable to heat except for separating the two compartments.
3-all walls are insulated to heat except for the wall separating two compartments.
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Exercise Ne4
Classify the following variables into extensive variables and intensive variables:
n (number of moles), m (mass), p (pressure in the gas), T (temperature), U (internal energy), V (volume), n*
(molecular concentration), xi (molar fraction), Xi (mass fraction), Vq (root mean square velocity), p(Volumetric
mass), u (mass volume), q (electric charge), W(work), Q (heat ), ¢ (specific heat).
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Exercise Ne5
Among the units in the following list, group together those which relate to the same physical quantity, and
follow each with its symbol. In each group, underline the unit that belongs to the international system (IS) and
express the others according to them:
meter, electronvolt, kilogram, second, atmosphere, pascal, joule, minute, micron, cubic meter, gram, angstrom,
bar, torr, liter, kelvin, ton, calorie, millimeter, kilocalorie, nanometer, degree celsius.
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Exercise Ne6
Consider 8Q, an elementary variation (quantity of heat exchanged) during the evolution of a gaseous sample
as a function of p and T such that :

RT
6Q = ——-dP + C,(T)dT

where: R is the constant of P. G. and C,,(T) function of T only.
1- Show that 6Q is not a ETD (exact total differential).
2- Given:: dS=f(T)3Q, find a function f(T) so that dS is a ETD.
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Exercise Ne7
Calculate the value of R, the perfect gas constant, knowing that one mole of perfect gas occupies a
volume of 22.4 | under standard conditions of temperature and pressure.
Give results in (l.atm.K ~.mol ™), (J.K “.mol™),et(cal.K ".mol ™) .
What is the energy equivalent of a liter of atmosphere l.atm in Jand in cal
We give: 1cal = 4,184J et 1latm =1,01325.10°Pa
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Exercise Ne 8
At 22°C and a pressure of 752mmHg, a quantity of air occupies a volume of 8.2l. Calculate the volume of the
same quantity of air (P. G) under standard conditions of pressure and temperature 1atm and 0°C.
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Exercise Ne 9
In winter, at a temperature of - 5°C, a motorist adjusts the pressure of his tires to 2 atm pressure recommended
by the constructor.
What would the pressure be in summer at 36°C? It is assumed that the volume of the tires does not vary and that
there are no leaks. Air is assumed to be a perfect gas.
1- Calculate the relative change in pressure due to the temperature change. Conclude.
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Exercise Ne 10
Two balloons A and B, are filled with oxygen gas (O>), balloon A contains 3kg of O at a temperature of 17°C
and a pressure of 6atm. Balloon B contains 0.2kmol O at a temperature of 47°C and a pressure of 15atm. Opening
a valve between A and B causes the two flasks to communicate, allowing the gas to reach the equilibrium
temperature of 27°C. Calculate the final equilibrium pressure.
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Exercice Ne 11
Consider two balloons, B1 and Bz. By, of volume V1, contains carbon dioxide at pressure p1 .B2, of volume V>,
contains oxygen at pressure p2. The temperature is t=0°C. B; and B; are connected by a very thin tube .
1 -With equilibrium established and the The equilibrium temperature remains unchanged 0°C, calculate the
partial pressures p; and p; in the mixture .
2 -What is the total pressure p, and what is the Volumetric mass p, of the mixture?
3-Increase the temperature of the assembly from 0°C to 15°C. Since the expansion of the balloons is negligible,
what becomes the total pressure and volumetric mass of the mixture?

N.A:V; =3LV, =1l,p, = 4atm,p, = 6atm, M¢o, = 449, My, = 329
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