Chapter-2
Law of Perfect Gases (37621 &l & A)

Definition of gases, explanation of perfect gas laws — Boyle’s law, Charles's law, Avogadro's law, Regnault’s law, Universal gas
constant, Characteristic gas constants, derivation Specific heat at constant pressure, specific heat at constant volume of gas,
Simple problems on gas equation.
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Definition of gases %J -

Gas is a state of matter in which the intermolecular space is very high and the intermolecular force of attraction is negligible.
O Gases do not have fixed shape and volume.
O Intermolecular force of attraction between the molecules of a gas is almost negligible.
O The molecules of gases are in random motion due to negligible force of attraction.
O They do not have a fixed position and are in translatory motion.
O Due to this they are compressible.

Few examples of gases are Methane, Carbon dioxide, oxygen, nitrogen.
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O A perfect gas (ideal gas) is a gas that obeys the ideal gas law fully in its physical behavior.
O It connects the pressure of the gas, the amount of space occupied by the gas number of gas molecules, as well
as the absolute temperature of the gas. As a result of precisely obeying the ideal gas rule, it obeys Boyle's and

Charles' laws.

U

It's vital to remember that no known gas has perfect gas properties.

O A general gas law gives an effective specific example of a true gas once the absolute temperature is
significantly high and the pressure is sufficiently low.

O Atotal number of moles of gas should be proportionate to the volume occupied entirely by gas and also the

amount of gas molecule in the perfect gas, according to Avogadro's law.
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Perfect Gas (3€ 314) \ -
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It states that for a constant temperature, the volume of the gas is inversely proportional to its pressure.
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It states that for constant pressure, the volume of gas is directly proportional to its temperature.
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Y
Avogadro's Law %‘ -

It states that for a constant temperature and pressure, the volume of gas is directly proportional to its

amount or number of moles (n). or
at constant temperature and pressure equal volume of all gases contains an equal humber of

molecules.
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Low volume => Less molecules High volume => More molecules
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Ideal Gas Equation %J -

Let the pressure exerted by the gas = P, The volume of the gas = V and Temperature =T

Number of moles of gas= n, Universal gas constant — R

According to Boyle’s Law, At constant n & T, the volume is inversely proportional to the pressure exerted by a gas.

VT (i)
According to Avogadro’s Law, When p & T are constant, then the volume of a gas is directly proportional to the number of
moles of gas.

VOCN L (iii)
Combining all the three equations, we have- General gas equation or perfect gas equation-

V o« %T

PV=nRT

where R is the Universal gas constant. .
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where R is the Universal gas constant (ATdifdes g TEeis)
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Universal Gas Constant & Characteristic Gas Constant

Universal Gas Constant (R): radiif@es 9 R KIE
The volume (V) occupied by n moles of any gas has a pressure (P) at temperature (T) in Kelvin. The relationship for these
variables,
PV=nRT,
where R is known as the Universal Gas Constant.
P=1atm,V=224L,n=1mol and T, =273 K

— PV
R =—
nT

R =0.08205 L atm / (mol-K)
Characteristic Gas Constant (R): TIwdr 3\ [E2RT®
When the equation deals with mass, the characteristic gas constant (R) is used. It is a gas constant per unit mass and it is
different for different gases. As such
R=R/M (where M is the molecular weight)
For air at standard conditions, R = 287 J/(kg-K)
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Specific heat at constant pressure & Constant Volume of gas

Specific heat at constant pressure (c,) & @ R @@ W ARE Sva
The specific heat of a gas at constant pressure is defined as the quantity of heat required to raise the temperature

of unit mass of the gas by 1 degree, the pressure remaining constant during heating. It is given the symbol c,,.
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The specific heat of a gas at volume pressure is defined as the quantity of heat required to raise the temperature

of unit mass of the gas by 1 degree, the volume remaining constant during heating. It is given the symbol c,.
R 3 WX 1 et 3 &1 duea 1 B9t s g & v [daer A fr FaTwdr aidl © 39 39 3 &
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